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ABSTRACT 
Many institutions of higher education have come to recognize their unique role and 
responsibility in promoting an environmentally sustainable society. This recognition has led 
to countless institutional commitments to reduce the environmental impacts associated with 
campus operational, teaching and research activities. Solid waste is one of the more visible 
and tangible signs of consumption, thus offering a key starting point for launching a campus 
sustainability initiative. This study describes a campus waste characterization research 
project to identify opportunities for enhancing waste reduction, recycling and composting 
while improving the overall sustainability of a waste management program at a small, 
research intensive and geographically isolated university in western Canada. Components of 
this research study were a review of waste haulage records and university policies, a 
literature review and two waste audits. A waste characterization procedure was used to 
assess solid waste generation and composition across various campus locations during two 5 
day periods over consecutive winter and fall semesters in 2008. The results provide insights 
and baseline data for targeting specific materials and locations that represent the greatest 
potential for waste minimization and diversion. This project report also provides 
recommendations for the university administration to enhance the efficiency and 
sustainability of campus waste management systems and for becoming a more sustainable 
educational institution. 
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1.1 Background 
CHAPTERl 
INTRODUCTION 
The burden of managing solid waste is not a modem quandary. In fact, regulations on the 
disposal of solid waste date back as far as 3000 B.C., to ancient civilizations such as the Greek 
Minoan (Tammemagi 1999). In these early times however, the disposal of solid waste was not 
exceedingly challenging, since the relative sizes of the human settlements were typically smaller 
and the amount of land available for waste disposal was greater than in present day 
(Tchobanoglous et a!. 1996). By the 19th century rapid population growth, urbanization and 
industrialization created sanitation problems which necessitated the development of the first 
formal solid waste management systems in both Europe and North America. The modem waste 
crisis and the proliferation of waste that we observe today may be attributed to the emergence of 
consumerism in the mid 20th century. During this period an ever growing variety of disposable 
consumer goods made from an assortment of synthetic organic compounds and toxic chemicals 
were produced for convenience and as a means of creating jobs and sustaining economic growth 
(Tamrnemagi 1999; Brown 2008). One of the unforeseen consequences for society has been the 
significant and growing problem of solid waste. As the amount of waste being generated 
continues to drastically increase and as we continue to alter the complexity of waste 
composition, societies are forced to explore alternatives to traditional methods of waste 
management and disposal, which often contradict the principles of sustainable development. 
This study examines one institution's solid waste stream composition and the details 
associated with its management with the goal of identifying opportunities for waste reduction 
and enhanced waste diversion, through recycling and composting. 
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1.2 Rationale for the study 
As one of the largest per capita waste producing developed countries m the world, 
Canada contributes significantly to the current global waste crisis. In fact, it is estimated that by 
the age of six months, each Canadian will have consumed more material goods than the average 
person in the developing world will consume in a lifetime (Richard 2003). In 2006 alone, more 
than 35 million tonnes of waste was generated in Canada, or 2.74 kg per capita per day. Despite 
increasing landfill closures, 78% of Canada' s solid waste is currently deposited in landfills or 
incinerated. As the amount of waste being generated per person grows at a drastic rate (up 8% in 
the last 2 years) the environmental and social costs of our consumptive culture are becoming an 
increasing concern (Statistics Canada 2008). 
In Canada, solid waste management IS the shared responsibility of all levels of 
government: federal, provinciaVterritorial and regionaVmunicipal. The federal government 
regulates the interprovincial and international movement of non-hazardous solid waste and the 
industrial production and movement of hazardous waste in Canada. Provincial/territorial 
governments are typically responsible for setting waste reduction regulations and policies and 
coordinating with regionaVmunicipal governments to develop locally relevant strategies and 
programs for achieving higher rates of waste diversion and recycling. In each province, regional 
and municipal governments are responsible for municipal solid waste collection and disposal and 
the maintenance of disposal facilities such as landfills and incinerators. Commercial and 
institutional sector organizations, including institutions of higher education, are expected to hire 
private waste collection and disposal contractors (Richard 2003). 
In British Columbia (BC) the provincial strategy to reduce municipal solid waste (MSW), 
evolved when the BC Environmental Management Act was amended in 1989 to require all 
2 
regional districts (Figure 1.1) in the province to submit a solid waste management plan (SWMP). 
Each SWMP was to serve as a long term guide for regional waste management planning, 
including waste diversion and disposal activities. Since 1996, the Recycling Council of British 
Columbia (RCBC) has prepared tracking reports for the BC Ministry of the Environment with 
information on the MSW management initiatives occurring in each region of the province. The 
most recent of these reports revealed that on a provincial level the amount of waste disposed 
(tonnes per capita) has decreased by 30% from 1990 levels (RCBC 2006). Trends in waste 
reduction, however, vary extensively between regional districts. For example, from 1990-2005 
the Greater Vancouver Regional District experienced a 42% reduction in the tonnes of waste 
disposed per capita while the Regional District of Fraser Fort George (RDFFG) located in central 
BC, experienced a 40% increase. The RDFFG (Figure 1.1) is a region of the province with solid 
waste generation and disposal trends of particular concern. 
Despite a decreasing population, the RDFFG experienced a 7.9% increase in total waste 
disposed between 2005 and 2006 (RCBC 2006). The most recent SWMP estimates that the 
RDFFG currently diverts 21% of its waste (Gartner Lee Limited 2008), falling below the 
Canadian national average of 22% and the provincial average of 32% (Statistics Canada 2008). 
A variety of regionally specific circumstances have contributed to the RDFFG's lag behind other 
regions in the province. For example, the city of Prince George, the district's largest member 
municipality (houses 76% of the total regional population), lacks a curbside recycling program 
and the facilities to process recyclable materials (Gartner Lee Limited 2008). Multi-material 
recycling for newspaper, mixed paper, corrugated cardboard, milk jugs and tin food cans is 
offered at various locations through the RDFFG, however, this relative inconvenience coupled 
3 
with a lack of awareness and education has resulted in continued disposal of these recyclables in 
the landfill. 
Figure 1.1: Map of British Columbia regional districts (Regional District of Fraser Fort George 
outlined). 
The district is further challenged by its remote geographic location which increases the 
environmental and fiscal costs of shipping recyclables to centralized recovery facilities. The 
responsibility for sustainable waste management systems, however, should be borne not only by 
the regional and provincial governments but also by the citizens and institutions located within 
the region. 
Within the RDFFG the Industrial, Commercial and Institutional (ICI) sector accounts for 
36% of the waste delivered to Foothills Boulevard Regional Landfill (Gartner Lee Limited 
4 
2008). One of the largest institutional entities in the region is the University of Northern British 
Columbia (UNBC) and, like many university and college campuses, represents a significant 
source of regional material and energy consumption and waste production (Creighton 1998; 
Viebahn 2002; Alshuwaikhat and Abubakar 2008; Robertson and Walkington 2009). When 
considering the management of solid waste at UNBC, the location of this study, it is both typical 
of and unique from other institutions of higher education (IHE). 
Similar to a growing number of North American and European universities and colleges, 
UNBC has recently committed itself to improving the sustainability of all three of its primary 
spheres of operation: teaching, research and campus operations. As part of this initiative a 
multi-stakeholder Green University Planning Committee (GUPC) was established in 2007 to 
connect with the campus community and prioritize sustainability issues for the institution. A 
preliminary campus engagement exercise revealed that UNBC staff, faculty and students viewed 
waste management and recycling as a key area of concern for 'greening' the campus operations 
(Booth 2007). During the Second Annual Green Day at UNBC in 2009, over 500 staff, faculty 
and students voted to indicate their highest priority for sustainable action at UNBC as well as 
specific sustainability strategies to address the priorities. The voting results indicated that the 
UNBC community had the greatest concern for high visibility issues that directly impacted their 
daily practices (Biggar 2009). Campus waste reduction, recycling and composting were among 
the top three priority planning areas, supporting the initial findings of the first campus 
engagement (Booth 2007). The concerns of the UNBC community regarding campus waste 
management were validated by the absence of a formal waste management and recycling policy, 
explicit coordination of a recycling program and the relatively small number of poorly labelled, 
unevenly distributed campus recycling bins. This report is based on a study conducted to 
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identify opportunities for advancing the sustainability of the UNBC waste management system. 
Specifically, this report describes for a small, geographically isolated, research intensive 
university, the results and lessons learned from two waste audits and the implications for other 
institutions with similar concerns about the sustainability of higher education. 
1.3 Research Objectives 
In keeping with the sustainability goals within higher education and specifically at UNBC, 
the purpose of this research was to assess waste generation, composition, and management and 
examine opportunities and strategies for quantitative reductions in solid waste generation at the 
Prince George campus ofUNBC. The general objectives for this project were two-fold: 
1) Conduct two solid waste characterization studies, during two different time periods, at the 
UNBC Prince George campus to identify the amount and composition of waste generated 
within all distinct core campus operational areas, and; 
2) Evaluate the waste characterization data for UNBC to indicate potential waste 
management improvements and waste reduction strategies for UNBC based on technical, 
financial, and administrative considerations. 
Dowie et al. (1998) stated that solid waste characterization studies should do each of the 
following: 1) measure the weights of waste generated, 2) characterize the waste, and 3) develop 
an action plan for improvements. This research addressed these three components through the 
following specific research aims: 
a) Identify distinct operational areas of campus waste generation 
b) Locate and record the location of waste, recycling and compost receptacles across the 
UNBC Prince George campus 
c) Determine the amount of materials being sent to landfill from each campus operational 
area (i.e. building on UNBC campus) 
d) Determine the associated financial cost of managing the UNBC campus waste 
e) Identify the materials composition of each campus operational area's waste stream and 
the mean composition of the campus waste stream 
f) Identify significant differences in solid waste generation and composition according to 
each campus operational area during audit 1 (March, 2008) and audit 2 (October, 2008) 
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g) Recommend improvements to enhance the sustainability of the current UNBC Prince 
George campus waste management system. 
1.4 Structure of project report 
Many lliE have recognized the importance of integrating sustainability into their campus 
operations, specifically waste management systems. Along the path towards sustainability, IHE 
face a variety of challenges from limited staff resources to inadequate funding. This project 
describes the experience of a small university in central B.C with the advantage of a relatively 
modem (1995 or newer) and efficient infrastructure, but with a commitment to a path of ever-
increasing sustainability as Canada's Green University™. The results of this research will 
provide UNBC administration and other university and college decision makers with a detailed 
understanding of a campus solid waste stream and the knowledge to make informed decisions 
regarding improved sustainable waste management. 
This report is written in a manuscript-based format. Chapters 3 and 4 are stand-alone 
articles written and submitted, respectively, to an edited book titled: Sustainability at 
Universities: opportunities, challenges and trends and a peer-reviewed journal: Resources, 
Conservation and Recycling. The first article (Chapter 3) was submitted at the end of January 
2009 and accepted with minor revisions. These revisions have since been submitted and the 
book is currently in press. The Resources, Conservation and Recycling manuscript (Chapter 4) 
was submitted in October 2009. On account of the manuscript-based format of this report, there 
is some redundancy across Chapters 1, 2, 3 and 4. 
The introduction describes the rationale for the study within the context of provincial, 
regional and institutional solid waste management climates (Chapter 1 ). Chapter 2 gives an 
overview of the sustainability in higher education movement and campus waste management, 
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identifying the need for detailed waste composition studies at universities and colleges. Chapter 
2 also provides a brief history of waste management and recycling at the UNBC Prince George 
campus. The project design details including pre-audit observations, sampling procedure and 
classification are outlined in the methodology (Chapter 3). Comparisons of the results of this 
study and other university campus waste characterization studies, as well as local waste 
composition data are drawn (Chapter 3). An evaluation of results from waste audit 1 and 2 and 
extrapolated UNBC waste generation estimates are presented and implications for management 
are examined (Chapter 4). This report concludes with a summary of major findings and 
recommendations for improved waste management planning at UNBC based on technical, 
financial, and administrative feasibility (Chapter 5). 
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CHAPTER2 
LITERATURE REVIEW 
2.1 Sustainability and Higher Education 
For decades, academic institutions, businesses, governments and social organizations have 
struggled with the concept of sustainable resource consumption and its implications for society, 
the environment, and the economy (Clugston 2000). The first evidence of environmental 
awareness and advocacy on North American university campuses was observed in the early 
1970's (Clugston and Calder 2000; Bardati 2006). In 1972 the Stockholm Declaration 
commenced a series of national and international statements referring to sustainability in higher 
education (Clugston 2000; Shriberg 2002; Wright 2002). Although the Stockholm conference 
was not directly focused on campus sustainability, this declaration recognized the 
interdependence between humans and the environment and specifically acknowledged the 
significance of education in this interaction (Van Weenen 2000; Wright 2002). The Talloires 
Declaration marked the first formal commitment to sustainability in higher education by 
university administrators (Wright 2002) and since its establishment in 1990, signatories have 
increased from the initial 20 to 390, 33 of which are Canadian institutions (Appendix A provides 
a list of Talloires signatories) (ULSF 2009). The Talloires Declaration is made up of a series of 
principles encouraging institutions to set examples of environmental responsibility through waste 
reduction, recycling and resource conservation, engage in research and education towards a 
sustainable future, and establish programs to promote expertise in environmental management, 
sustainable economic development and social justice (Creighton 1998; Clugston and Calder 
2000; Pike et al. 2003). The Halifax Declaration (1991) was the result of an international 
conference called 'University Action for Sustainable Development' (Wright 2002). The 
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conference addressed the specific challenge of environmentally sustainable development while 
reiterating the leadership role of higher education institutions in the movement towards a 
sustainable future (Shriberg 2002; Bardati 2006; IISD 2007). Through the Halifax Declaration, 
universities were challenged to "re-think and re-construct their environmental policies and 
practices in order to contribute to sustainable development on local, national, and international 
levels" (Wright 2002 pp.108). In January 2005 the United Nations declared a Decade of 
Education for Sustainable Development. This most recent development has been the source of 
momentum which has pushed sustainability in higher education in to the mainstream in North 
America and Europe (Beringer 2006). Although declarations like the Stockholm, Talloires, and 
Halifax, have been successful in outlining the moral responsibilities of universities to move 
towards sustainability, few offer solutions for achieving change or compulsory requirements to 
demonstrate accountability and progress (Walton 2000; Wright 2002). In fact, an evaluation of 
these declarations revealed that at many signatory institutions, the agreements are "signed and 
forgotten" (Walton 2000). 
In recent years, organizations such as the Association for the Advancement of Sustainability 
in Higher Education (AASHE) and the Sierra Youth Coalition (SYC) have attempted to address 
the lag between knowledge and action by providing support for universities through the 
development of staff, faculty and student training resources and sustainability assessment 
frameworks, such as the Sustainability Tracking, Assessment and Rating System (STARS) and 
the Campus Sustainability Assessment Framework (CSAF) (Cole 2003). Moving beyond the 
knowledge of sustainability principles to action within campus operations (Rees and 
Wackemagel 1996; Bardati 2006) can be achieved through the use of these assessment tools. 
Monitoring mechanisms, such as sustainability audits, provide an additional stimulus to ensure 
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that environmental commitments remain priority and that sustainable intentions are realized 
through action-oriented projects and programs (Filho 2000; Walton 2000; Shriberg 2002; 
Conway et al. 2008). Comprehensive sustainability audits, however, require strong organization 
and leadership, financial and human resources, and often several years to complete (Beringer 
2006; Baldwin and Chung 2007). Such requirements are often unavailable to universities that 
are new to the 'greening' process and starting a sustainability audit prematurely can be 
overwhelming and even discouraging. Choosing one or two priority areas of campus 
sustainability to assess is an effective way to begin a 'green' initiative and initiate environmental 
management practices within an organization (Nitkin and Brooks 1998). Sharp (2002) identified 
the pilot project approach as a particularly successful technique for 'maximizing the survival and 
expansion of pioneering green campus initiatives' (p. 131). Since the most visible sign of 
campus consumption is the production of waste, examining a university's waste management 
system is a logical place to embark on the path to institutional sustainability (Creighton 1998; 
Filho and Wright 2002). 
2.2 Waste Management and Higher Education 
The widely familiar waste management hierarchy indicates the preferred order for dealing 
with solid wastes: reducing waste at the generating source, re-using materials when feasible and 
recycling as many different materials as possible before land-filling or incinerating the remaining 
wastes. Ideally, this hierarchy should form the basis of campus waste management decisions. In 
reality, however, most campus waste management programs have focused extensively on 
recycling, often overlooking opportunities for waste minimization and materials re-use (Armijo 
de Vega et al. 2003; Fournier 2008; Harris and Probert 2009). This reliance on recycling stems 
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from a number of factors some of which include, the notion that recycling gives people instant 
gratification and the assumption that they are helping save the environment (Fournier 2008) and 
because, ironically, managing waste is often easier than reducing it in the first place. 
The first formal waste reduction and recycling programs emerged at North American 
institutions of higher education (IHE) more than two decades ago and have grown to be one of 
the most popular campus environmental initiatives (Armijo de Vega et al. 2008). While some 
programs have been remarkably successful, often evolving in sophistication from student or 
volunteer led programs to institutionalized programs, others have failed to advance beyond the 
grassroots level, which very often stimulates responsible campus waste management (Armijo de 
Vega et al. 2003 ; Fournier 2008; Kaplan 2008). 
The triggers for program failure are often as diverse as university and college campuses 
themselves. Some of the more common reasons for program decline include: unstable recycling 
markets, transient student populations, scarce financial resources and the draw of artificially low 
waste disposal fees as well as a lack of institutional support, with campus administrators viewing 
recycling as a luxury as opposed to a necessity (Fournier 2008). In addition to these factors, 
transforming wasteful consumer behavior is often identified as critical and equally challenging in 
promoting sustainable waste management at IHE. 
Extensive research has been conducted into the factors that influence the recycling attitudes 
and waste reduction behaviours of a campus community. Pike et al. (2003) report the 
importance of opportunity in recycling; stating that the provision of conveniently located 
recycling receptacles will lead to greater staff, faculty and students participation in a campus 
recycling scheme. Others support the relevance of opportunity and convenience and add that the 
proximity of recycling receptacles and the range of accepted recyclable materials also play a role 
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in affecting participation (Ludwig et al. 1998; Kelly et al. 2006; Hansen et al. 2008). Beyond 
situational factors, a variety of psychological variables, such as perception of recycling, level of 
recycling knowledge and concern for environmental issues, have also been found to impact 
recycling participation (Ching and Gogan 1992; Hansen et al. 2008). Additional studies have 
shown that demographic considerations such as age and gender also play a role in diverse waste 
reduction and recycling behaviours (Harris and Probert 2009). 
The most successful campus recycling programs share a combination of institutional aspects, 
including: 1) constructive administrative support, 2) formal environmental policies, 3) 
availability of resources and incentives, 4) a long term planning framework, 5) a curriculum 
which incorporates environmental responsibility, 6) environmental and ecological research 
activities, 7) measurable waste and financial reductions, 8) effective public relations and 
communication, 9) financial responsibility, and 1 0) leadership development and training (Keniry 
1995). Other key considerations in developing campus recycling programs include markets, 
labor relations and safety (Ching and Gogan 1992). 
While it has been recognized that campus recycling efforts are now well established at most 
IHE, the quantities of institutional waste continue to rise and tremendous potential remains for 
minimization and higher waste diversion, through expanded recycling and composting efforts. 
Realizing this potential requires a better understanding of how best to measure and analyze waste 
which in tum will inform strategic waste management decisions. Comprehensive campus waste 
data are a valuable tool for informing waste management decisions and planning, evaluating 
potential solutions for waste reduction, meeting measurable waste and financial reductions and 
raising awareness and communicating campus specific opportunities for minimizing 
consumption and waste production (Creighton 1998; von Kolnitz and Kaplan 2004; Armijo de 
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Vega et al. 2008). By providing tangible waste composition and generation statistics, waste 
characterization studies offer a starting point from which many of these institutional aspects 
originate. 
2.2.1 Campus waste characterization studies 
There are a variety of reasons for conducting institutional waste characterization studies: 1) 
to guarantee regulatory compliance; 2) to evaluate current practices according to best practice 
procedures; 3) to establish baseline generation data; 4) to identify waste minimization 
opportunities; and 5) to develop indicators of institutional sustainability (McCartney 2003). 
Within the higher education sector, the level of sophistication and scope of a campus waste 
characterization study depends on the motivation for conducting the study and subsequently, the 
availability of resources. For example, if the purpose of conducting the study is to determine 
which recyclable materials are present in the waste stream before searching for markets, a 
representative waste sample must be collected and classification categories should correspond to 
a full range of recyclable materials. On the other hand, if the sole purpose of the study is to raise 
awareness and promote education about waste reduction, a basic audit of a high profile campus 
location would be sufficient (von Kolnitz and Kaplan 2004). 
Planning a waste characterization study requires many considerations, ranging from the 
selection of sorting categories, to techniques for capturing the spatial and temporal variation of 
the waste (Felder et al. 2001). The challenge is to collect waste generation and composition data 
which is representative of the entire campus, with the intention that plans for waste reduction and 
diversion will be based on the reality of the existing campus waste stream. 
Although, there is no universally accepted standard for conducting waste characterization 
studies at the municipal, household and/or institutional level (Dahlen and Lagerkvist 2008), a 
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widely accepted approach to waste characterization is direct waste analysis (DW A), also referred 
to as the "sample-and-sort" method. Following this approach, waste samples are sorted typically 
by hand into previously selected material categories and weighed (Yu and Maclaren 1995). 
Within the higher education sector, a wide range of methodologies have been adopted in the 
sampling and analysis of solid waste, thus making cross institutional comparisons difficult. 
Also, few papers have been published that report the results of campus waste characterization 
studies (Felder et al. 2001; Mason et al. 2004; Armijo de Vega et al. 2008) creating further 
challenges for accessing data. Of these papers only a single study can be found for a Canadian 
IHE (Felder et al. 2001). The lack of characterization studies at Canadian and North American 
IHE suggests the need for documentation and research into waste generation and composition, to 
provide the necessary data for promoting sustainable campus waste management. 
2.3 University of Northern British Columbia Waste Management 
2.3.1 Recycling Program 
Soon after UNBC opened its doors in the summer of 1994, printer paper and old 
corrugated cardboard (OCC) recycling was initiated. Printer paper receptacles took the form of 
labelled cardboard boxes, provided by Metro Materials Waste Paper Recovery Incorporated. At 
the program's inception, small (24 em (w) x 30 em (1) x 40 em (h) bins were placed in each 
campus office while larger (34 em (w) x 45 em (1) x 78 em (h) receptacles were situated in 
higher traffic areas and next to most UNBC owned photocopiers and printers. Office paper bins 
were emptied by the janitorial services contractor and temporarily stored in the UNBC recycling 
room, located in the Shipping and Receiving Department. Until April 2009, a small local 
business was contracted for a weekly pick up of the printer paper and OCC. 
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The first beverage container recycling receptacles at the Prince George campus were 
purchased in July 1995 (Leslie Burke 2009: pers. comm.) and featured three variably sized 
circular apertures (small, medium and large) for the collection of garbage, refundable glass and 
plastic bottles and aluminum cans (Figure 2.1 ). Recycling and waste collection at the Prince 
George campus are coordinated and managed by the UNBC Facilities Department while physical 
collection is the responsibility of the janitorial services contractor, currently Sodexho 
Incorporated. 
Figure 2.1 Prince George campus recycling receptacles utilized from 1995-2009. 
11ecycJe 
Recyclable material and waste are collected on the same schedule, with approximately 60 % of 
the bins being emptied during the overnight shift. Once collected, bags of recyclable bottles and 
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cans are stored in the UNBC recycling room until transportation to the local bottle refund depot. 
Due to a lack of paid staff resources, the transfer of bottles and cans from campus have 
historically been managed on an "ad hoc" basis, typically relying on the efforts ofUNBC student 
organizations and local sports teams (Stephen Patton 2007: pers. comm.). Over the course of this 
study, noteworthy progress was made to the recycling regime at UNBC. Chapter 5 will discuss 
this recent progress along with recommendations related to the current distribution of UNBC 
recycling receptacles. 
2.3.2 Composting Program 
Since 1995, the Prince George Public Interest Research Group (PGPIRG) has operated a 
composting program and garden on the UNBC Prince George campus. Compost containers are 
placed throughout the campus (i.e. typically beside each waste receptacle) and accept raw fruit 
and vegetables, egg shells, coffee grounds and filters , tea bags, small quantities of napkins and 
shredded newspaper and other organic waste such as, leaves and plant branches. The containers 
are collected at various times and days during the week and are transported to the compost site, 
adjacent to on-campus student housing. Although a formal assessment of the annual quantity of 
compost has not been completed, PGPIRG estimates that during the 2006-2007 academic year 
13,000 kg (13 tonnes) of organic material was diverted from the waste stream as a result of the 
program (Robyn Ocean 2009: pers. comm .. ). This number is expected to have increased with the 
recent opening of two additional campus coffee shops, 'Food for Thought' located in the 
Teaching and Learning Building (November 2008) and 'Degrees Cafe' located in the Student 
Centre (February 2009), and the 'Thirsty Moose' pub (February 2009). The largest proportion of 
organic material is currently recovered from UNBC dining services (kitchen) facility. 
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The compost program and associated garden are both coordinated by a single staff 
member, who is employed part-time during September-April and full-time over the summer 
months (May-August). Numerous student volunteers assist with the collection of organic 
material from various campus locations, the maintenance of the compost site and garden and the 
sale of finished compost, which is sold as a soil amendment by donation to provide a small 
source of revenue to sustain the program. Although the program has undergone minimum 
expansion since it was established, it has endured more than a decade of challenges such as the 
turnover of student volunteers and scarce financial and staff resources. As such, it is regarded as 
being a successful component of the waste management program at UNBC. 
2.3.3 Waste Collection and Disposal 
At the time of this study, eight (8) exterior waste bins, ranging in size from 3 to 30 cubic 
yards, were located across the Prince George campus. Exterior bins are provided by the waste 
haulage contractor and are emptied weekly, bi-weekly or as required. 
Waste collection at UNBC is essentially divided by Ring Road. Each building located 
outside of Ring Road is equipped with a 3 or 6 cubic yard waste bins. A single front loading 3 
cubic yard bin is located outside of the medical building and a 6 cubic yard bin is located at each 
of the following: maintenance shop, power plant, enhanced forestry lab greenhouse, and student 
residence courtyard. Students living in on-campus housing are responsible for transporting 
waste and cardboard from their apartment suites to exterior bins located in residence court. 
Waste generated by buildings within Ring Road is transported to a single 30 cubic yard 
compactor located at the main shipping and receiving dock in the Administration building. 
2.3.4 Waste Policy 
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The University of Northern British Columbia Prince George campus has not yet 
developed a formal waste management, waste reduction or recycling policy. The UNBC 
purchasing policy, however, has been specifically written to "ensure that the University of 
Northern British Columbia's requirement for materials, goods, equipment and services are met at 
optimum value and with minimum impact on the environment" (UNBC 2009). "Minimum 
impact on the environment" is defmed as "activities that promote the reduction, re-use and 
recycling of material/equipment, reduce the use of materials toxic to the environment, 
standardize common supplies and equipment where possible". The UNBC purchasing policy has 
been included in Appendix B. 
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CHAPTER3 
WASTE MANAGEMENT AND SUSTAINABILITY AT CANADA'S GREEN 
UNIVERSITY™ 
3.1 Abstract 
In August 2007, the University ofNorthern British Columbia (UNBC) made the decision 
to trademark itself as 'Canada's Green University'. It was recognized that this symbolic act, 
though based on pre-existing conditions of sustainable practices and content in teaching, research 
and operations, would require base-line information for all sectors of campus operation, 
including solid waste generation. This chapter reports the results of an inaugural solid waste 
composition study for UNBC. Waste generated at the Prince George campus was collected over 
a five-day period during a normal winter semester week in March 2008. Interviews with UNBC 
management personnel, solid waste receptacle mapping and waste quantification by campus 
sector were used to assess the patterns and issues associated with waste generation and 
composition. Results indicate that more than 73% of the campus solid waste stream could have 
been diverted through recycling (47%) or composting (26%) programs. Disposable (non-
refundable) cold beverage containers and hot-beverage cups, making up 17 and 12% of the waste 
by mass respectively, represented clear opportunities for policy reform. Improved recycling 
receptacle placement and design appeared to be necessary. With relatively low financial and 
human resources, pilot campus waste audits can generate administrative support, increased 
cooperation among students, faculty and staff, and inspire further involvement in campus 
sustainability issues. The results of this study will help establish policies and practices of 
resource conservation, waste reduction, recycling, and composting. Campus community 
education may help to achieve higher waste diversion and reduction as well as institution-wide 
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policy changes. This chapter will help other universities and colleges, particularly those entering 
the campus sustainability movement, to develop pilot projects to gather solid waste baseline data 
and inspire campus communities. 
3.2 Introduction 
Few would argue that the world is on an unsustainable path of development. In the last 
fourty years, we have consumed one-third of our global resources and according to the most 
recent Living Planet Report by the World Wide Fund for Nature, human resource consumption 
and waste production now exceeds the earth's ability to regenerate by 30 % (Worldwide Fund 
for Nature 2008). Institutions of higher education (IHE) are part of this problem; they represent 
a significant source of resource consumption and waste production and are often identified as the 
single largest consumer of resources in the community where they are located (Creighton 1998). 
At the same time, IHE can, and should, be part of the solution. Institutions of higher education 
are the educators of future sustainability experts and environmental leaders in a variety of 
academic disciplines and administrative departments (Shephard 2008). Colleges and universities 
provide a unique environment for innovation and experimentation with sustainability and 
responsible resource management on a small scale (Creighton 1998; Filho and Wright 2002; 
Cortese 2003; Kahler 2003; Richardson and Lynes 2007), and are also well-positioned to put 
sustainability measures into practice. However, despite the popularity of campus sustainability, 
the movement towards this goal in higher education has often lacked initiatives to move beyond 
knowledge of sustainability principles to action within campus operations (Rees and 
Wackemagel 1996; Bardati 2006). Moore et al. (2005) stress that even IHE with sustainability 
policies often lack sustainability practices on the ground. 
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Over the past several years, evidence of environmental awareness and responsibility has 
greatly increased among university and college campuses. With record membership in the 
Association for the Advancement of Sustainability in Higher Education (AASHE), media 
acknowledgement in publications such as the Chronicle of Higher Education and University 
Business, and initiation of over 600 new campus sustainability projects during the 2005-2006 
academic year (Greenbiz 2007; AASHE 2007), sustainability in higher education has now 
entered the mainstream in North America (Beringer et al. 2008). 
Assessment tools, such as sustainability audits, have been identified as effective in 
moving beyond broad ideas or policies to action-oriented projects and programs (Conway et al. 
2008). Shriberg (2002) suggests that conducting sustainability audits can be a means of moving 
from knowledge to action on the justification that "what gets measured gets done" (pp. 15). 
Comprehensive sustainability audits, however, require strong organization and leadership, 
financial and human resources, and often several years to complete (Beringer 2006; Baldwin and 
Chung 2007). Such requirements are often unavailable to universities that are new to the 
'greening' process and starting a sustainability audit prematurely can be overwhelming and even 
discouraging. Choosing one or two priority areas of campus sustainability to assess is an 
effective way to begin a campus sustainability initiative. Sharp (2002) identified the pilot project 
approach as a particularly successful technique for 'maximizing the survival and expansion of 
pioneering green campus initiatives' (p. 131 ). Pilot and on-the-ground projects demonstrate the 
link between the theory and the practice of sustainability, thereby making sustainability more of 
a reality (Filho 2000). 
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As a tangible and integrative indicator of campus consumption, solid waste is often the 
primary assessment area for campus sustainability audits (Keniry 1995; Creighton 1998). Many 
institutions of higher learning have indicated that 'knowing your waste' is essential for the 
effective planning of successful environmental management and recycling programs (de Kadt 
1994; Thompson and van Bakel 1995; Abu Qdais 1997; Mason et al. 2003; Rappaport and 
Creighton 2003). Detailed quantitative data on the amount, location, and characteristics of the 
waste stream (Thompson and van Bakel1995; Yu and Maclaren 1995; Dowie et al. 1998; Felder 
et al. 2001; Mason et al. 2003 ; Dahlen et al. 2007) can be collected using a variety of techniques: 
reviewing waste management records, visual waste assessments, interviewing waste 
management staff, extrapolating data from other schools, and conducting quantitative waste 
audits (Ashwood et al. 1995; Yu and Maclaren 1995; Creighton 1998). A waste audit or waste 
composition study is a type of environmental audit, examining the various wastes generated with 
the goal of identifying opportunities for waste reduction, reuse, recycling, and composting 
(Thompson and Wilson 1994; Thompson and van Bakel 1995). In addition to the overall desire 
to become green, rising campus waste disposal costs often demand waste minimization 
approaches (Noeke 2000). With relatively low financial and human resource inputs, pilot 
campus waste audits can generate administrative support, cooperation among students, faculty 
and staff and inspire further involvement in campus sustainability issues (Sharp 2002; Beringer 
et al. 2008). 
This chapter discusses the results, implications and lessons learned from a waste audit at 
UNBC and its implications for other institutions with similar concerns about the sustainability of 
higher education. 
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3.3 The University of Northern British Columbia 
Established in 1990, but not opening its main Prince George campus (Figure 3.1) until 
1994, the University of Northern British Columbia (UNBC) has grown to well over 4,000 
students annually, seventy percent of whom are from northern British Columbia. The 92,890 m2 
campus overlooks the city of Prince George and is surrounded by 5.5 km2 of university owned 
forested property. 
Figure 3.1: The geographic location of the University ofNorthem British Columbia main 
campus in Prince George, British Columbia, Canada. 
On the basis of UNBC's strengths in environmental academic programmmg and 
environmental and ecological research, and as an institution with a strong connection to a natural 
resource based community, UNBC made the decision to trademark the name 'Canada's Green 
University' in August of 2007. In doing so, the university committed itself to a process of 
continual improvement of the sustainability in all three of its primary spheres of operation: 
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teaching, research and campus operations. In the fall of 2007, UNBC established a multi-
stakeholder Green University Planning Committee (GUPC). One of the first tasks approved was 
a UNBC community engagement and consultation exercise to prioritize sustainability issues for 
the institution. The final engagement report revealed that UNBC staff, faculty and students 
viewed waste management and recycling as a key area of concern for 'greening' the campus 
operations (Booth 2007). The concerns of the campus community regarding UNBC waste 
management were validated by the absence of a formal waste management and recycling policy 
as well as a lack of fundamental information about solid waste and its management at UNBC. 
As a result, a pilot waste audit was conducted in March, 2008 to collect baseline data 
regarding campus waste generation and composition for the purpose of communicating 
opportunities for resource conservation, waste reduction, increased waste diversion and 
achieving a first step in moving towards campus sustainability at UNBC. 
3.4 Project Design 
3.4.1 Pre-Audit Observations 
The pre-audit phase of this project extended over a two month period during January and 
February of 2008. This phase began with a review of internal and external documents relating 
to campus green initiatives, waste management in higher education, and waste composition 
studies. Documents included UNBC policies, procedures and contracts related to campus 
greenmg and solid waste management, government regulations and guidelines and various 
municipal and campus waste composition studies. Semi-structured interviews using open ended 
questions (i.e. What are the timing and frequency of existing waste collections?) were held with 
all responsible waste management groups including representatives from the campus facilities 
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department, waste haulage and janitorial contractors, local government officials, non-profit 
recycling groups, and various faculty and student groups. Interviews lasted between 15 and 45 
minutes and in some cases multiple interviews were conducted when new information became 
available. Interviewees from UNBC were identified using the staff directory and consulting the 
facilities department supervisor. Interviewees from external groups were initially contacted by 
email and personal interviews were scheduled. It was difficult to access waste haulage and 
disposal records since the account manager from the waste haulage contractor works out of a 
regional office several hours from UNBC. The location of individual waste, recycling and 
compost receptacles were mapped and distinct flows of waste, such as kitchen waste or office 
waste, were documented based on observations and by referencing the UNBC building directory. 
3.4.2 Activities Approach 
According to the Canadian Council of Ministers of the Environment (CCME), there are 
three approaches to conducting a solid waste audit: 1) the back end approach, which assesses the 
institution as a whole, 2) the activities approach, which tracks waste from different areas within 
the institution and audits each separately, and lastly, 3) an input/output approach, which tracks 
materials entering and leaving different areas of an institution (CCME 1996). This project took 
an activities approach and separately assessed distinct flows of solid waste from each building or 
sector of operations at UNBC, which we will call 'activity areas'. Assessing waste quantity and 
composition in this way was chosen because it has been shown to be an effective method for 
capturing the spatial variation ofwaste (Yu and Maclaren 1995; Felder et al. 2001). 
The UNBC campus was divided into the following 15 activity areas or buildings: 
Administration, the Agora, Bookstore, Cafeteria, Conference Centre, Copy Centre, Campus 
Corner Store, Information Technology Services (ITS), First Nations Centre, Dining Services 
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Kitchen, Research Laboratory (Lab 4), Teaching Laboratory (Lab 8), Dr. Donald Rix Northern 
Health Sciences Centre (Medical), Teaching and Learning Building and Student Street. Most of 
these activity areas are self-explanatory, while a few require more detail with respect to the full 
spectrum of their activity. The Administration building includes the core Administrative offices 
including the senior administration, communications, development, finance, purchasing, and 
some faculty and student offices. The Agora includes the Wintergarden which is a primary 
open-concept indoor meeting space and the Library. Student Street includes the Bentley Centre 
which is a small conference facility. Both the Agora and Student Street serve as major corridors 
for indoor movement between almost all of the campus lecture halls and laboratories. On-
campus housing was excluded from this assessment since residential waste is independently 
managed from the UNBC campus institutional waste. 
3.4.3 Waste Sampling 
The study population consisted of all waste generated in the fifteen activity areas over a 
five-day period (March 10-15, 2008). Waste was collected by contracted janitorial staff and 
individual garbage bags of waste were taken as the sample units. All bags were labelled 
according to the date, activity area, and collection shift and were temporarily stored outdoors 
according to activity area, for a maximum of four days. The total wet weight generated in each 
activity area was determined using a fish scale (accuracy +/- 2 kg). Wet weights (as received) 
were deemed appropriate since the purpose of this study was to assess current waste generation 
and composition. Classifying and measuring the waste from a single activity area took up to 8 
hours. 
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A sample population was selected using a stratified-random design. Bags were separated 
by activity area and 50% of the waste bags (by weight) were selected at random without 
considering the date collected or contents within each sample. Sorting and classification took 
place over an additional 5 day period (March 15-20, 2008), during which 315 samples of varying 
weights were examined. The waste was hand-sorted by a team of student and faculty volunteers. 
Overall, 54% of the total waste by mass was physically sorted. The number of bags that were 
analyzed in detail was limited by the length of time required for sorting and the need to analyze 
waste before compromising the condition of samples. 
3.4.4 Waste Classification 
Waste composition categories were adapted from the Ontario Ministry of Environment 
material classification system as per Regulation 102/94 (OMOE 1994) (multiple colleges and 
universities have successfully completed waste audits under this regulation) and the Regional 
District of Fraser-Fort George Waste Characterization Study (RDFFG 2007). Ultimately, waste 
composition categories were based on materials currently captured by municipal and campus 
recycling programs in British Columbia. Specifically, UNBC waste was sorted into 19 
categories: office paper, mixed paper, cardboard, newspaper, milk containers (paper and plastic), 
disposable paper cups, durable plastics, recyclable plastics (numbers 1-7), refundable beverage 
containers, glass, aluminum, tin cans, miscellaneous metal, food waste, paper towels, Styrofoam, 
autoclaved biology waste, household hazardous waste and non-recyclable material. Lighter 
materials, such as fine white paper and milk containers, were weighed using an analytical 
balance (accuracy 0.1 mg). For the purpose of potential future campus waste reduction 
28 
programs, some materials, including disposable paper cups and sheets of office paper, were also 
counted. 
3.5 Results 
A total of 1,200 kg (1.2 metric tonnes) of waste was collected over the 5 weekday 
interval (Monday to Friday) of a regular semester in March of 2008. Extrapolating from this 5 
day total, it is estimated that UNBC could have sent 36,000 kg (36 tonnes) of waste to landfill in 
the 2007-2008 academic year over two 15 week semesters, excluding weekends. 
Fifty-four percent of the total mass collected, or 649 kg, was physically sorted to 
determine the composition ofthe waste stream. The total weight of recyclable materials was 304 
kg, representing 47% of the campus waste stream (Figure 3.2). The total weight of compostable 
food waste was 170 kg, representing 26% of the campus waste stream. In other words, 73% of 
the waste could have been diverted from the landfill through composting and recycling activities. 
Finally, 175 kg, or 27% of the waste stream, was considered non-recyclable or compostable 
material. 
The highest diversion potential was found for the Copy Centre and Cafeteria activity 
areas, with 92% and 86% respectively, and the lowest diversion potential was found in the First 
Nations Centre at 48%. Of the waste analyzed from the 16 activity areas: 
• recyclable materials made up ~30% of waste in 15 of the activity areas; 
• compostable materials made up ~15% of waste in 10 of the activity areas; and 
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• non-recyclable materials made up ::;30% of waste in 12 of the activity areas. Non-
recyclable material was made up of residual plastic (mainly packaging). 
Figure 3.2: The waste diversion potential for solid wastes generated from the Prince George 
Campus of the University ofNorthem British Columbia 
Recyclable 
47% 
Paper products (including office paper, mixed paper, cardboard, and newspaper) were the most 
significant recyclable materials found in the campus waste stream, representing 16% of the total 
waste stream and 34% of the recyclable material found in the waste stream (Figure 3.2). The 
presence of beverage containers, mixed paper, paper towel, disposable paper cups, recyclable 
plastics ( 1-7) and cardboard was also significant, representing 12-17% each of the recyclable 
waste stream (Figure 3.3). 
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Figure 3.3: Detailed composition of recyclable material found in the solid waste stream 
generated at the Prince George Campus of University ofNorthern British Columbia. 
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More than 1500 sheets of re-useable (non-confidential, one-sided) office paper and close to 2000 
disposable paper cups, generated over less than three days, were found in the waste stream. In 
the Library building alone, disposable paper cups (mainly coffee cups) represented 12% of the 
. overall solid waste composition. Of the office paper found in the campus waste stream, 2% was 
unused. Additional unused items, such as condiments and garbage bags were also observed in 
the UNBC waste stream. 
3.6 Discussion and Recommendations 
Conducting a pilot waste audit has proven an effective way to gather baseline campus 
waste composition data while communicating consumption and waste levels to a campus 
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community. Following the UNBC waste audit, student volunteers commented that they had 
reduced their personal consumption and made a greater effort to recycle and compost. The 
results of the audit were displayed at UNBC's First Annual Green Day (March 21, 2008) to 
facilitate the educational opportunities of piloting waste composition research and connect the 
results with the broader green campus initiative. In addition to campus educational 
opportunities, interest from the local media led to the communication of findings into the broader 
municipal community of Prince George 1• Current efforts include work with administrators and 
facilities staff to establish priorities based on waste diversion potential and develop strategies for 
achieving improvements to the current waste management system. 
Although other universities have completed waste composition studies, each institution 
uses slightly different methods for sampling, classifying and defining waste materials (Felder et 
al. 2001; O'Donnell2002; Czypha 2004; Henault-Ethier 2006; van Adrichem 2007). Without a 
standard for conducting waste composition studies, comparisons are difficult (Dahlen and 
Lagerkvist 2008; Dahlen at al. 2007; Matsuto and Ham 1990) but not impossible. In this study, 
the waste audit classification system was adapted from the Ontario Ministry of the Environment 
Regulation 102/94 - Waste Audits and Waste Reduction Work Plans. Under this regulation, 
educational institutions with greater than 350 full- or part-time persons are required to conduct a 
standardized annual waste audit and develop a plan for waste reduction (OMOE 1994). Colleges 
and universities that have completed waste audits under the guidance of Regulation 102/94 or a 
similar waste audit method are the best available source for comparison. Compostable organic 
material and recyclable paper products, including office paper, mixed paper, newspaper, and 
cardboard, represent the two largest components of most campus waste streams (Creighton 1993; 
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Creighton 1998; O'Donnell 2002; Czypyha 2004; Thomson 2005; Unwin and Associates 2006; 
van Adrichem 2007), which corresponds well with the results in this study for UNBC. 
At three Ontario universities, waste audits revealed that compostable orgamcs 
represented between 17-29% of the total campus waste stream (Thompson 2005; Unwin and 
Associates 2006; van Adrichem 2007), bracketing the 26% compostable material found in the 
UNBC waste stream. However, Royal Roads University (RRU), in Victoria, British Columbia, 
found that compostable organics represented 60% of the campus waste stream (Czypyha 2004), 
more than twice the proportion at UNBC. This variation can be explained by a difference in the 
composting capabilities at each institution. At RRU, for example, paper towels and disposable 
paper cups can be composted in large volumes, while the UNBC compost program can only 
successfully compost food material. The UNBC compost program should be separately assessed 
to determine the amount of compostable organics currently being captured and the feasibility of 
expanding the program to include materials such as paper towel. Diverting paper towel through 
composting could divert an additional 7% of the total mass of garbage that UNBC sends to 
landfill. 
British Columbia lacks a province-wide strategy for managing compostable organics in 
the waste stream and as a result, policies for dealing with this material vary significantly amongst 
municipalities. Some, like the Regional District of Nanaimo are further ahead, with landfill bans 
and residential pickup of organic material, while other municipalities, such as the Regional 
District of Fraser-Fort George, only accept yard trimmings (RCBC 2005; RDN 2004). Although 
institutions of higher education are somewhat limited by the com posting facilities of their region, 
universities are often more likely to have composting programs than the cities in which they are 
located (Chung and Finnigan 2004), thus demonstrating the leadership role that colleges and 
33 
universities can play in improving local municipal orgamcs management and overall 
environmental stewardship. 
Paper products are typically characterized as having the second highest diversion 
potential within a campus waste stream. A waste audit at the British Columbia Institute of 
Technology (BCIT), Burnaby, British Columbia found that mixed paper (including office paper 
and newspaper) represented 22% of the campus waste stream, second to compostable organics 
which represented 29% (O'Donnell 2002). By comparison, the waste audit at UNBC found that 
paper represented 16% of the campus waste stream, 2% of which was unused. With nearly half 
of the UNBC waste stream consisting of recyclable materials (47%), there appears to be a 
general lack of awareness regarding recycling capabilities on campus. Further study should be 
conducted to assess the level of knowledge regarding waste management and recycling options 
among the UNBC campus community. 
3.6.1 Recommendations 
Overall, it is recommended that UNBC, and perhaps similar institutions, utilize the waste 
composition data from this study to develop a waste reduction strategy. A waste reduction 
strategy based on quantitative data is essential to a successful waste management system 
(Thompson and van Bakel 1995; Dowie et al. 1998). The strategy must take into account, and 
even modify, the attitudes, behaviours and decision-making structures of the campus community, 
particularly as they pertain to key areas such as purchasing and waste handling. Recycling 
economics including markets, landfill space, and waste disposal costs should be considered. 
Waste reduction strategies should be documented and evolve, first targeting materials that can be 
easily recovered such as paper and cardboard, and eventually progressing to all recyclable 
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materials that are more difficult to collect, sort and/or find a market for. Prince George, remote 
from all major urban centres and recycling industry and infrastructure, is at a disadvantage 
relative to urban institutions. Thus, the waste reduction hierarchy or the three R's, 'reduce, re-use, 
and recycle' (in that order of priority) may be especially crucial for UNBC to meet its 
sustainability objectives. There are a variety of ways, not documented in this paper in which 
UNBC has innovated in reducing consumption, through efficiency gains or by reusing materials 
in construction projects. Some level of consumption, however, is required by all IHE and as a 
result waste reduction strategies will always be required. 
The two obvious waste stream components that UNBC should target are compostable 
organic materials and paper products. This can be achieved through the institutionalization of 
current recycling and compost programs. The UNBC administration should strive to take 
responsibility for the current recycling and composting programs, as opposed to viewing these as 
optional and/or volunteer activities. IHE with responsible waste management have staff and 
financial resources specifically designated to running a recycling program. While smaller 
institutions such as UNBC are at a disadvantage due to physical scale, even a single staff 
position to facilitate education and outreach to the campus community and have oversight and 
authority over proper collection and processing of recyclable materials could make a significant 
difference. Recovering recyclable materials can also create revenue in some cases, which has the 
potential to assist in making such programs cost-effective (Thompson and van Bakel 1995). 
Secondly, it is recommended that UNBC increase the number, distribution and visibility of 
recycling receptacles across the campus with a partitioning of recyclable waste into a greater 
number of recyclable categories. IHE recycling studies have shown that when provided with 
sufficient opportunity, e.g. education and distinct recycling categories and bins, students and 
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faculty significantly increase their level of recycling (Pike et al. 2003). Building capacity and 
resources for existing recycling and compost programs will move UNBC closer to achieving the 
73% waste diversion potential and realizing the goal of becoming 'Canada's Green 
University™'. However, it is also realized that being 'green' is a process and not a destination. 
Continual advances in sustainability research and technology require continuous improvement in 
performance. Though a relatively young institution and a new player on the IHE sustainability 
scene, UNBC has committed itself to this process and must consider matters of waste reduction 
and recycling as one of the key indicators of being 'green'. 
3. 7 Conclusion 
A quantitative and qualitative audit of the total solid waste stream emanating from the 
main UNBC campus in Prince George has shown that 73% of the material currently being sent to 
landfill could be diverted through recycling and composting programs. While we would 
acknowledge that on-going and important efforts at UNBC to both reduce consumption and re-
use waste materials are unaccounted for in the current study, it is clearly undesirable for any 
institution to have recyclable materials making up nearly 3/4 of the waste stream. Organic food 
waste represented 26% of UNBC's waste stream, despite volunteer efforts to operate a campus 
composting facility. Paper products (including office paper, mixed paper, cardboard, and 
newspaper) were the most significant recyclable materials found in the campus waste stream, 
representing 16% of the total waste stream. Large quantities of disposable paper cups and un-
used office paper indicate the need for campus outreach and education regarding the use of re-
useable beverage containers and duplex printing. Diversion of recyclable and compostable 
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materials from waste streams will serve to make UNBC and other similar institutions more 
environmentally and financially sustainable. 
Notes 
1. Two local media sources, Opinion 250 and the Prince George Citizen, reported on the 
UNBC waste audit in March 2008 (Opinion 250, 2008; Stanfield, 2008). 
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CHAPTER4 
REDUCING SOILD WASTE IN HIGHER EDUCATION: THE FIRST STEP TOWARDS 
'GREENING' A UNIVERSITY CAMPUS 
4.1 Abstract 
Comprehensive solid waste management programs are one of the greatest challenges to 
achieving campus sustainability. Conducting a waste characterization study is a critical first step 
in successful waste management planning and advancing the overall sustainability of an 
institution of higher education. This paper reports on a waste characterization study that was 
conducted at the Prince George campus of the University ofNorthem British Columbia (UNBC). 
The aim of the study was to determine the amount and composition of waste generated within 
key campus operational areas and to provide recommendations to senior university 
administration on strategies for waste minimization, higher rates of recycling and composting 
and improving the overall sustainability of the campus waste management program. It was 
determined that during the 2007-2008 academic year the Prince George campus produced 
between 1.2-2.2 metric tonnes of waste per week, of which more than 70 % could have been 
diverted through waste reduction, recycling and composting activities. Paper and paper 
products, disposable drink containers and compos table organic material represented three of the 
most significant material types for targeted waste reduction and recycling efforts. Various 
educational and policy techniques, which may be used to promote campus community waste 
minimisation behaviours in the long term, are discussed. 
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4.2 Introduction 
Comprehensive solid waste management (SWM) programs are one of the greatest challenges 
to achieving institutional sustainability. Effective SWM requires a complete understanding of 
the composition of a waste stream as well as the activities that determine its generation in the 
first place (Farmer et al. 1997). Examining waste by generation source is particularly important, 
as the characteristics and composition of solid waste vary according to its source 
(Tchobanoglous et al. 1996). Considering this, SWM programs that are based on the reality of 
the generating source, are far more successful than mimicked programs that have been 
implemented elsewhere (Armijo de Vega et al. 2008). 
A variety of approaches have been adopted for assembling detailed quantitative data on 
the amount, location, and characteristics of a waste stream (Thompson and van Bakel 1995; Yu 
and Maclaren 1995; Dowie et al. 1998; Felder et al. 2001; Mason et al. 2003; Dahlen et al. 2007) 
some of which include: reviewing waste management records, visual waste assessments, 
interviewing waste management staff and extrapolating data from other institutions (Ashwood et 
al. 1995; Yu and Maclaren 1995; Creighton 1998). Direct waste analyses or waste 
characterization studies, however, offer the most effective process for examining the various 
wastes generated and identifying opportunities for waste reduction, reuse, recycling, and 
composting (Thompson and Wilson 1994; Thompson and van Bakel 1995). 
While numerous waste characterization studies have been conducted at the household or 
municipal level (Zeng et al. 2005; Parizeau et al. 2006; Hristovski et al. 2007; Chang and Davila 
2008; Zhuang et al. 2008; Chowdhury 2009; Gomez et al. 2009) only a small number exist for 
the institutional sector, namely health care institutions (Farmer et al. 1997; McCartney 2003; 
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Mohee 2005) and even fewer studies have assessed the composition of solid waste within 
institutions of higher education (IHE) (Felder et al. 2001; Mason et al. 2004; Armijo de Vega et 
al. 2008). In the same way that municipal waste characterization studies provide local decision 
makers with a detailed understanding of a waste stream and enable waste management programs 
to be tailored to local needs (Chang and Davila 2008), waste characterization studies at colleges 
and universities identify campus specific and regionally relevant opportunities for waste 
reduction and recycling, representing an essential step towards greening the campus (Keniry 
1995; Creighton 1998). When carefully planned, campus waste characterization studies are 
relatively inexpensive and can generate administrative support, cooperation among students, 
faculty and staff and inspire further involvement in campus sustainability issues (Sharp 2002; 
Beringer et al. 2008). In addition to the overall desire to become green, rising campus waste 
disposal costs and shrinking landfill space often demand waste minimization approaches at IHE 
(Noeke 2000). 
In British Columbia, Canada, IHE are now being held to the same level of environmental 
accountability as government and industry. For example, the province of British Columbia has 
legislated that the entire public sector including colleges and universities, reach carbon neutrality 
by 2010. In response to provincial regulatory requirements and stemming from an institutional 
interest in environmental and social accountability, the University ofNorthern British Columbia 
(UNBC) committed itself to a continual process of improving the sustainability of campus 
operations, teaching and research; a commitment which began by its adopting the trademark of 
"Canada's Green University™". An initial engagement exercise, intended to connect the 
campus community and prioritize sustainability issues for the institution, revealed that UNBC 
staff, faculty and students viewed waste management and recycling as a key area of concern for 
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'greening' the campus operations (Booth 2007). A more recent public consultation indicated that 
the UNBC campus community values high visibility issues that directly impact their daily 
practices (Biggar 2009) indicating that waste reduction, recycling and composting were among 
the top three priority planning areas. The concerns of the campus community regarding waste 
management at UNBC were validated by the absence of a formal waste management and 
recycling policy, explicit coordination of a recycling program and the relatively small number of 
poorly labelled, unevenly distributed campus recycling receptacles. 
In order to better understand a small, geographically isolated, research intensive university's 
waste generation and composition and to identify a more sustainable waste management system 
for an IHE, we expanded a waste characterization procedure to assess various university campus 
locations. This paper presents the research methods and results of a campus-wide waste 
characterization study that was conducted at the UNBC Prince George campus in 2008. 
Implications for resource conservation, waste reduction and increased waste diversion are 
discussed. Chapter 3 reports the initial characterization of the waste stream at UNBC during one 
semester of the academic year; this chapter is a continuation of that work contrasting waste 
production across the two primary semesters within the 2008 calendar year. Specifically, this 
chapter addresses the following research questions: 
(1) What is the amount and composition of waste generated within key campus operational 
areas of the Prince George campus of UNBC? 
(2) Which campus operational areas and material types should be targeted for waste 
reduction and enhanced diversion (recycling and composting) efforts? 
(3) What technically, financially, and administratively feasible waste management 
improvements and strategies should be adopted to advance the sustainability of the 
current system? 
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4.3 Materials and Methods 
4.3.1 Research Site 
This study was conducted on the Prince George campus (Figure 4.1) of the University of 
Northern British Columbia (UNBC), a small research intensive university in central British 
Columbia. Established in 1990, in the heart of a natural resource based community remote from 
large urban centres, UNBC recognizes the vital role of a healthy natural environment in 
maintaining the economic, social and cultural well-being of northern communities. The 92,890 
m2 main campus, designed to reflect the natural environment, overlooks the city of Prince 
George and is surrounded by 5.5 km2 of university owned forested property. With over 4,000 
students annually, seventy percent of whom are from northern British Columbia, the university 
represents the region's largest educational institution and employs over 700 faculty and staff. In 
addition, two on-site apartment style residence buildings are home to some 500 students during 
the fall and winter semesters. 
Figure 4.1 The The geographic location of the University ofNorthern British Columbia main 
campus in Prince George, British Columbia, Canada. 
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Offering a diverse range of environmental academic programs, UNBC maintains more than 20 
times the national average number of students enrolled in environmental programs. The campus' 
geographic location, environmentally focused academic programming and recent commitment to 
becoming Canada's Green University™ suggest that sustainability principles and practice should 
be a natural extension ofUNBC's operational activities. 
4.3.2 Project Design 
The research began in January 2008 with preliminary observations and evaluation of 
internal policies and procedures related to campus sustainability and solid waste management. 
The phase was extended over the duration of the project to include an examination of external 
documents relating to broad based campus sustainability initiatives and waste management, 
government regulations and guidelines and various municipal and campus waste composition 
studies (e.g. O'Donnell2002; Czypyha 2004; Thompson 2005; van Adrichem 2007). During 
this period, waste haulage and disposal records were obtained through the UNBC facilities 
services department and key informant interviews, using open ended questions (i.e. What are the 
timing and frequency of existing waste collections?) were held with all responsible waste 
management groups including representatives from the campus facilities department, waste 
haulage and janitorial contractors, local government officials, non-profit recycling groups and 
various faculty and student groups involved with university environmental affairs. Interviews 
lasted between 15 and 45 minutes and in some cases multiple interviews were conducted when 
new information became available. Interviewees from UNBC were identified using the staff 
directory and consulting the facilities department supervisor. Interviewees from external groups 
were initially contacted by email and personal interviews were scheduled. 
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4.3.3 Activities Approach 
The location of interior and exterior waste, recycling and compost receptacles were 
mapped (Figure 4.2 and Figure 4.3) and distinct flows of waste, such as kitchen waste or office 
waste, were documented based on observations and by referencing the UNBC building directory. 
The Canadian Council of Ministers of the Environment (CCME), identifies three approaches to 
conducting a solid waste characterization study: 1) the back end approach, which assesses the 
institution as a whole, 2) the activities approach, which tracks waste from different areas within 
the institution and audits each separately, and lastly, 3) an input/output approach, which tracks 
materials entering and leaving different areas of an institution (CCME 1996). 
Figure 4.2 Location of interior recycling, compost and waste receptacles. 
uflac=::...--. 
Levell 
Uf/ac=::...--
Level3 
uflac=::...~ 
level2 
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This research took a sort-count and/or-weigh, activities approach; separately assessing distinct 
flows of solid waste from each building or sector of operations at UNBC, which we will call 
'activity areas'. Assessing waste quantity and composition in this way was chosen because it has 
been shown to capture the high spatial variation of waste (Yu and Maclaren 1995; Felder et al. 
2001), thereby yielding more reliable and representative waste composition data. The campus 
was divided into the following 15 activity areas or buildings: Administration, Agora (primary 
open-concept corridor connecting all campus buildings and including the Library), Bookstore, 
Cafeteria, Conference Centre, Copy Centre, Campus Comer Store, Information Technology 
Services, First Nations Centre, Dining Services Kitchen, Research Laboratory, Teaching 
Laboratory, Health Sciences Centre (Medical), Teaching and Learning Building and Student 
Street (main hallway connecting campus buildings). 
Figure 4.3 Location of exterior recycling, compost and waste receptacles. 
• 3 vard waste receotacle 
• 6 yard waste receptacle 
• 30yard waste compactor 
D 6yard cardboard receptacle 
0 Compost site 
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On-campus housing was excluded from this assessment since student residential waste is 
independently managed from rest of the campus institutional waste. 
4.3.4 Waste Sampling 
The study population consisted of all waste generated in the fifteen activity areas over 
two five-day waste audits (Waste Audit 1: March 10-15, 2008 and Waste Audit 2: October 20-
25, 2008). Each period represents a comparable point during the winter and fall semesters, 
respectively. Waste was collected and aggregated by contracted janitorial staff into large 
garbage bags which were taken as the sample units in this study. All bags were labelled 
according to the date, activity area and collection shift and were temporarily stored outdoors, for 
a maximum of four days. During waste audit 1, the total wet weight generated in each activity 
area was determined using a manual fish scale (accuracy+/- 2 kg) and during waste audit 2 
weights were determined using an Ultra Sport 50 digital fish scale (accuracy+/- 0.02 kg). 
A sample population was selected using a stratified-random design. Bags were separated 
by activity area and approximately 50% of the waste bags (by weight) were selected at random 
without considering the date collected or contents within each sample. Sorting and 
characterization took place over an additional5 day period (Waste Audit 1: March 15-20,2008 
and Waste Audit 2: October 20-25, 2008), during which the waste was hand-sorted by a team of 
student and faculty volunteers. The number of bags that were analyzed in detail was limited by 
the length of time required for sorting (e.g. characterizing and measuring the waste from a single 
activity area took up to 8 hours) and the need to analyze waste before the condition of samples 
was compromised. 
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4.3.5 Waste Characterization 
Waste characterization categories were adapted from various waste characterization 
methodologies, mainly borrowing from the Regional District of Fraser-Fort George (RDFFG) 
Waste Characterization Study and the Ontario Ministry of Environment material classification 
system as per Regulation 102/94 (OMOE 1994; RDFFG 2007). The RDFFG study represents 
the most regionally relevant waste characterization methodology while the Ontario classification 
system outlines a standard waste characterization procedure for industrial, commercial and 
institutional entities. In Ontario, multiple colleges and universities have successfully completed 
waste audits and plans for reduction, under the requirements and guidance ofRegulation 102/94 
making it a vital part of efforts to encourage large organizations to reduce waste production and 
increase waste diversion. At the time of the study an equivalent British Columbia government 
standard did not exist therefore following Ontario's provincial guidelines for assessing waste 
provided a suitable basis for comparison with other IHE in Canada. Ultimately, the RDFFG 
study provided the basis for the chosen sorting categories while the Ontario waste audit 
guidelines were used to assemble basic waste information and to identity the resource 
requirements necessary for conducting the UNBC waste audits, such as equipment and 
personnel. 
Specifically, waste was sorted and weighed according to twelve (12) primary categories 
and up to twenty-four (24) secondary categories (Table 4.1). Primary categories included paper, 
disposable hot beverage cups, plastics, expanded polystyrene (e.g. Styrofoam™), glass, ferrous 
metals, non-ferrous metals, organic material, hazardous by-products, electronic waste, textiles 
and other (e.g. non-recyclable waste). 
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Table 4.1 Descriptions of the waste sorting categories used during waste audits 1 and 2. 
Category 
Paper and Paper Products 
Reusable Printer 
Used Printer 
Un-used Printer 
Mixed Paper 
Corrugated Cardboard 
Newspaper 
Box board 
Paper Towel 
Refundable 
Disposable hot beverage cups 
Plastics 
Refundable 
Recyclable 
Soft Plastics 
Durable plastics 
Milk Containers 
Dairy-Non-Milk 
Glass 
Recyclable 
Refundable 
Other 
Expand Polystyrene 
Ferrous Metals 
Recyclable 
Other Ferrous 
Non-Ferrous Metals 
Refundable 
Other 
Organic Matter 
Compostable 
Other compostable 
Description of representative material 
Non-confidential printer paper printed on one side 
Duplex or confidential printer paper 
Blank printer paper 
Magazines, catalogues, coloured paper, envelopes, etc. 
Old corrugated cardboard 
Old newspapers and flyers 
Cereal and tissue boxes 
White paper towel from bathrooms 
Tetra drink packs 
Single use tea and coffee cups 
Plastic beverage containers 
Plastics# 1 through 7 (see note) 
Plastic bags and packaging 
Pens, cafeteria tray, plastic utensils 
Cartons, jugs, 'to-go' plastic containers 
Yoghurt, ice cream, cheese, sour cream 
Jars not including glass beverage containers 
Glass beverage containers 
Incandescent bulbs, other types of glass not included above 
Styrofoam™ disposable food packaging 
Tin cans from food and drink preparation 
Cutlery from cafeteria 
Aluminum soda, juice and beer cans 
Aluminum foil 
Raw fruit, vegetables, coffee grounds and tea bags 
All other food waste except meat, bones and bread 
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Textiles Clothing, cleaning rags 
Hazardous Batteries, paint cans, autoclaved biology 
"E" Waste Electronics and electronics packaging 
Other Non-recyclable ("true waste") 
Note: Plastics are numbered 1 through 7 to identify the generic family of plastic resin the 
container is made from. This standard coding system was developed by the Society of the 
Plastics Industry to aid in sorting for recycling (Buwalda 2001) 
The secondary categories further divided each primary category into recyclable, non-
recyclable, or refundable groups. Note that organic matter was subdivided into material that is 
currently accepted by the UNBC compost program and compostable material that is not accepted 
by the program. The small size of the UNBC compost site and its proximity to wildlife (e.g. 
black bear) limit the kind of organic material that can be composted. Lighter materials, such as 
printer paper and milk containers, were weighed using an analytical balance (accuracy 0.1 mg). 
For the purpose of potential future campus waste reduction programs and education, some 
materials, including disposable hot beverage cups and sheets of printer paper, were also counted. 
The safety equipment and materials used in each audit are listed in Table 4.2. 
Table 4.2 Equipment used during the collection, characterization and weighing of waste. 
Pick-up truck for transporting waste samples to sorting site 
One 30 yard waste bin for storing waste samples 
Duct Tape and permanent markers for labelling garbage samples 
Sorting tables (picnic table and one X by X table) 
Garbage bags of various size and colour (i.e. Clear, black, orange) 
Tarps and ropes 
Pencils/pens/markerslhighlighters 
Clipboards 
Audit data sheets 
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Fish scale (50 kg_ +0.02 kg) 
Analytical balance (5 kg_ +0.01 g) 
Plastic and cardboard bins of various sizes 
Safety Equipment 
Disinfectant hand sanitizer 
First aid kit 
Needle disposal kit 
Rubber boots and puncture resistant rubber gloves for each person 
Disposable latex gloves 
Safety glasses 
Face masks 
Tyvec Coveralls 
4.3.6 Data Recording and Analysis 
Completed data collection forms were checked for errors and placed into standard 
spreadsheet data files (Excel, Microsoft, U.S.A). The weight-based percentage composition for 
each sub-category (primary and secondary) was calculated using the following equation (see 
Armijo de Vega et al. 2008): 
PS= (PLIPT) X 100 (1) 
where PS is the sub-category percentage, PL is the amount of the sub-category in kg and PT is 
the total weight of the activity area sample in kg. 
Subsequent analyses included computing and analyzing the mean waste composition within 
each activity area, across the entire campus and between waste audit one and two. The Wilcoxon 
signed-rank test was used to examine significant differences across activity areas and between 
waste classification categories (Zar 1984). We also used this test to check for significant 
differences between the total mass of waste collected and the total number of bags sampled over 
the first and second audit. 
so 
4.3. 7 Limitations of the study 
Despite the overall success of this project there are notable limitations that must be 
regarded. In order to conserve limited time and financial resources, waste sampling and labelling 
was completed by janitorial staff as part of their regular waste collection responsibilities. 
Training was provided to all janitorial staff and frequent quality control checks were completed, 
however, the researchers did not have complete control over the waste sampling process. As a 
result, certain samples were excluded from the study (i .e. improperly or unclearly labelled 
samples). Limited resources also restricted the assessment of waste to central campus buildings. 
Excluded buildings included the Enhanced Forestry Laboratory and Greenhouse, Childcare 
Centre, Sports Centre, Facilities Maintenance Shop and two Student Residence buildings, which 
combined represent a significant and distinct portion of the university' s waste. 
4.4 Results 
4.4.1 Waste generation and distribution 
Similar to most lliE, UNBC engages in a range of operational, teaching and research 
activities that generate large amounts of solid waste. Table 4.3 presents a summary of activity 
areas sampled during audit one and two. During the first audit a total of two hundred and ninety 
five (295) bags of waste, weighing just over 1120 kg were collected from fifteen distinct campus 
locations. During the second audit, a total of four hundred and sixty three (463) bags of waste, 
weighing nearly 1360 kg, were collected. A significantly higher number of waste bags (n=15, 
p=0.008) were collected during the second waste audit than the first, indicating an increase in the 
frequency of waste collection. This altered practice raises concerns about partially full bins 
being emptied prematurely, resulting in the production of further unnecessary waste. 
51 
Table 4.3 Summary of waste samQled and total mass sorted during waste audits 1 and 2. 
Waste Audit 1 (n=l2) Waste Audit 2 (n=12) 
No. of Total Mass 
Total 
No. of 
Total Total 
Activity Area Samples Collected 
Mass 
Samples 
Mass Mass 
Sorted* Collected Sorted* 
Collected (kg) 
(kg) 
Collected 
(kg) (kg) 
Administration 14 78.79 44.56 22 103.42 66.33 
Agora 118 327.10 172.18 159 377.5 179.70 
Bookstore 4 11.60 12.81 4 6.3 5.58 
Cafeteria 40 189.70 93 .50 51 170.58 95.76 
Conference Centre a 3 2.30 0.94 11 32.6 22.07 
Copy Centre 5 13 .60 12.71 4 7.77 6.83 
Corner Store 6 13 .60 9.31 6 8.42 4.53 
ITS a 2 0.89 0.89 6 13.1 13.10 
First Nations 3 11.10 10.87 3 8.53 8.53 
Kitchen 16 135.80 70.70 9 53.64 49.68 
Lab4 a 6 22.00 22.00 35 107.96 67.42 
Lab 8 19 101.30 41.00 30 109.72 52.03 
Medical a 18 58.10 17.73 36 112.54 55.04 
Teaching and Learning 37 138.10 68.51 81 216.13 105.76 
Student Street a 4 16.50 8.67 6 31.36 40.96 
Total 295 1120.48 586.38 463 b 1359.57 773.32 
* Represents - 50% of the mass collected during each audit 
a Total mass sorted significant at a =0.05 level 
b Significant at a =0.05 level 
Overall, 55% of the total mass collected was physically sorted and the average activity 
area sample size was 52 kg. It can be seen that while some locations appear to have significantly 
increased in waste generation others have decreased (Table 4.3). The amount of waste collected 
from the Kitchen, for example, decreased by 21 kg/week, whilst the Research Laboratory (Lab 4) 
waste generation increased by 45 kg/week. Overall, ten of the fifteen activity areas 
(Administration Building, Agora, Cafeteria, Conference Centre, Information Technology 
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Services, Research Laboratory (Lab 4), Teaching Laboratory (Lab 8), Medical Building, 
Teaching and Learning Building and Student Street) increased in amount of waste generated 
over the study period. Of the five activity areas that decreased in waste generation, none were 
significant. 
Extrapolating from the 5 day mean (1240 kg), it was estimated that approximately 52,081 kg 
(~52 metric tonnes) of waste from the core campus buildings was sent to landfill during the 
2007-2008 academic year (over two 15 week semesters, including weekends). A comparison 
with university waste disposal records indicates that more waste was sent to landfill from core 
campus buildings than measured in this study. This discrepancy may be the result of potential 
inaccuracies in university waste disposal records or omitted waste samples that were excluded 
due to inaccurate labelling. Based on UNBC waste records, the average weight of one full 
compactor was 2117 kg (2.1 metric tonnes) and the compactor was emptied once per week, 
typically with a full pack. 
The solid waste generation rate for the core campus buildings of the UNBC Prince George 
campus was, on average, 302 kg/day, taking into account the fifteen activity areas sampled. 
Records of the amount waste generated in the remaining UNBC campus areas, namely the 
student on-campus residences and the student athletic complex were unavailable at the time of 
this study. The lack of complete detailed institutional waste generation information is 
characteristic of most waste generators (Chung 2008). In order to provide a more comprehensive 
understanding of the amount and nature of waste produced at UNBC, a similar study should be 
completed for all areas outside of the core campus (e.g. student residence buildings, daycare, 
sports centre, etc.) and university administration should begin to track waste generated in these 
activity areas. It is estimated that waste from these locations, specifically student residence 
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waste, would substantially increase UNBC's contribution to local landfills. Overall, the cost of 
UNBC campus waste disposal amounted to more than 39,000 CDN$ for the 2007-2008 academic 
year. 
4.4.2 Waste Characterization 
Table 4.4 reports the mean weights and composition (% by weight) of each material type 
recovered from the UNBC waste stream during audits 1 and 2. 
Table 4.4 Mean composition(% by weight) and weight (kilograms) of materials found in the 
waste stream. 
Waste Audit 1 (n=15) Waste Audit 2 (n=15) 
Primary Category 
Mean Total Mean Total 
Composition Weight* Composition Weight* 
(%by wt.) (kg) (%by wt.) (kg) 
Paper and Paperboard 28.01 136.04 30.16 192.67 
Disposable hot-beverage cups a 6.02 36.86 4.64 41.32 
Beverage Containers a 5.73 53.68 4.64 51.12 
Plastics b 8.34 39.46 7.91 58.22 
Glass 0.03 0.17 0.19 2.87 
Expanded Polystyrene 0.81 7.70 0.77 7.12 
Ferrous Metals 0.68 5.04 0.60 6.65 
Non-Ferrous Metals b 0.00 0.00 0.16 0.79 
Organic Matter b 22.44 148.89 20.77 189.03 
Hazardous By-produ-cts 0.01 0.06 0.87 9.59 
Electronic Waste 0.14 1.53 0.25 2.30 
Other 27.80 156.95 29.04 211.66 
Total 100.00 586.38 100.00 773.32 
* Refers to sorted mass (~50% of the mass collected during each audit) 
a Total number of individual units significant at a=0.05 level 
b Total weight significant at a=0.05 level 
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In total, 1359 kg of waste was sorted, of which, 640 kg was recyclable, 338 kg was 
compostable and 370 kg was non-recyclable material. Electronics and hazardous by-products 
constituted the remaining 14 kg of waste. Of the waste analyzed from the fifteen activity areas: 
• recyclable materials made up ~37% of waste in 14 of the 15 activity areas; 
• compostable materials made up ~19% of waste in 11 of the 15 activity areas; and 
• non-recyclable materials made up :S35% of waste in 13 of the 15 activity areas. Non-
recyclable matter was made up of residual plastic (mainly packaging) and composite 
materials. 
As Figure 4.4 illustrates, more than 70% ofthe UNBC waste stream or 991 kg (total over 
the two 5 day sampling periods) could have been diverted from the landfill through composting, 
recycling and waste reduction activities. 
Figure 4.4 Mean waste diversion potential for solid wastes generated from the University of 
Northern British Columbia, Prince George campus. 
Recyclable 
Non-
recyclable 
28% 
Compostable 
22% 
* Excludes electronic was te and hazardous by-products 
55 
The overall sample composition indicates that capturing the recyclable material, in 
particular paper and paper products, would result in the greatest waste diversion. Since most of 
the activity areas sampled had more than 40% recyclable material, targeting recyclables would 
noticeably reduce waste produced across campus. Diverting the compostable material from the 
UNBC waste stream also represents significant potential for waste reduction. With the diversion 
of all presently recyclable and compostable material, the waste stream in most of the UNBC 
activity areas could be reduced by two thirds. 
Paper and paperboard, including printer paper, mixed paper, newspaper, corrugated 
cardboard, box board and paper towel, represented the highest proportion of the campus waste 
stream (29%). The second largest portion of the waste stream was non-recyclable (other) 
material (28%) and the third was compostable organic material (22%). The total weight (kg) of 
organic material recovered from the UNBC waste stream increased significantly (n=15, p=0.02) 
over the course of the study. It is estimated that UNBC improperly disposes nearly 340 kg/week 
( 1.4 metric tons/month) of organic material, generated from leftovers of prepared food or from 
the waste generated during food preparation. The mean weight of the remaining recyclable 
material categories (disposable hot beverage cups, refundable beverage containers, plastics, 
glass, expanded polystyrene, ferrous metals and non ferrous metals) was 156 kg, representing 
approximately 20% of the campus waste stream. The composition of the recyclable material 
recovered from the waste stream is represented more clearly in Figure 4.5. 
Mixed paper represented the single largest component of the recyclable material followed 
by disposable hot beverage cups, paper towel, plastics(# 1-7), refundable beverage containers 
and old corrugated cardboard (OCC). Paper and paper products represented nearly half of the 
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recyclable material while drink containers (disposable hot beverage cups, milk containers and 
refundable beverage containers) represented more than a third. 
Figure 4.5 Mean composition (% by weight) of the recyclable material recovered from the 
University of Northern British Columbia, Prince George campus waste stream. 
Expanded 
polystyrene 
1.8% 
Ferrous metals 
1.8% Non-ferrous 
metals Plastics (1-7) 
Milk containers Durable plastics 
1.8% 
Beverage 
containers _ _ .... 
10.7% 
Disposable hot 
beverage cups 
15.2% Paper towel 
13.2% 
Newspaper 
4.3% 
9.6% 
Single-use hot beverage cups made up the highest proportion of the drink containers (15%) 
followed by refundable beverage containers (11 %) and finally, milk containers (8%). Significant 
increases in the absolute number of single-use hot beverage cups (n= l5, p=0.023) and refundable 
beverage containers (n=15, p=0.005) were observed between audits. 
57 
4.5 Discussion and recommendations 
This study focused on gathering waste composition and generation data as a means of 
providing the information necessary for moving towards sustainable campus waste management. 
It is estimated that the UNBC Prince George core campus buildings generate between 1 ,200-
2,200 kg (1.2-2.2 metric tonnes) of waste per week, of which approximately 71 %may possibly 
be diverted through waste reduction, recycling and composting activities. Throughout the study 
it has been made apparent that by targeting specific material categories, such as paper and paper 
products, single-use beverage containers and compostable material, the University ofNorthem 
British Columbia Prince George campus could achieve marked reductions in the amount of 
waste generated and sent to landfill. The importance of understanding the implications for the 
diversion of these materials merits an individual discussion of each material category. 
4.5.1 Paper and paper products 
Due to academic and research endeavours paper and paper products (printer paper, mixed 
paper, newspaper, corrugated cardboard, boxboard and paper towel) represent the single largest 
component of the UNBC waste stream. A slight increase in both the absolute weight (kilograms) 
and the proportion (% by weight) of paper and paper products was observed between the first 
and second waste audit, though the difference was not significant. Previous studies on university 
waste have also shown that paper products constitute a large proportion of the solid waste 
generated by higher education institutions. Within British Columbia, paper products made up 
32% of the waste stream at the University of British Columbia in Vancouver, (Felder et al. 2001) 
while mixed paper (including office paper and newspaper) made up 22% of the waste stream at 
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the British Columbia Institute of Technology (BCIT) in Burnaby (O'Donnell2002). These 
results bracket the 29 % that paper products constituted in the UNBC waste stream. 
Further examination of the composition of the paper material recovered from the UNBC 
waste stream indicates the following sequence of material prevalence: mixed paper > paper towel 
> old corrugated cardboard (OCC) > newspaper > printer paper. Though targeting paper 
products in the order of their occurrence could yield the highest rates of waste diversion and 
reduction, a number of technical and financial complexities may prevent the implementation of 
this approach. For example, since paper towel represents 13% of the recyclable material found 
in the waste stream while printer paper characterizes just over 3%, it would be logical to aim 
source reduction efforts on paper towel. The current agreement that UNBC holds with the paper 
towel provider however is such that the university pays only for the rental of the dispensing 
machines, being provided with unlimited paper towel at no additional cost. Under these 
circumstances university decision makers, are offered no financial incentive for choosing waste 
preventing alternatives such as hand dryers. Furthermore, determining which option (e.g. paper 
towel vs. hand dryers) is truly the more environmentally friendly choice would require a 
comprehensive life cycle analysis, which may not be achievable based on presently available 
data. One strategy to encourage UNBC campus community to reduce paper consumption is 
through the use of information dissemination techniques (Bolaane 2006; Amutenya et al. 2009) 
such as education and awareness campaigns, such as the University of Oregon's "Use Wisely, 
Paper= Trees" movement (Kaplan 2008). Similar campaigns can be applied at UNBC as a 
financially and technically feasible option for reducing paper waste and increasing paper 
recycling. 
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Another potential strategy to achieve higher rates of paper recycling is to replace the 
relatively small number of poorly labelled, unevenly distributed campus paper recycling 
receptacles. Originally purchased in 1995, the current UNBC paper recycling boxes and bins 
boast outdated labels of acceptable items and have not been consistently or strategically 
positioned throughout the campus. Studies have shown that providing a campus community with 
convenient opportunities to recycle (i.e. purchasing new, accessible recycling bins) and 
effectively communicating how to utilize a recycling system, will result in higher rates of paper 
recycling (Wang and Katzev 1990; Williams 1991; Brothers et al. 1994; Pike et al. 2003; Kelly 
et al. 2006; Hansen et al. 2008; Amutenya et al. 2009; Kaplowitz et al. 2009). When sorted 
properly into different categories and with access to markets, recycled paper can also provide a 
source of revenue (Bagchi 2004; Fournier 2008) that can be used to fund additional campus 
waste reduction programs. 
Although recycling is a definite step towards reducing waste, processing materials for re-use 
still requires the use of energy and resources (Luyben and Cummings 1981; Finnveden and 
Ekvall 1998). It is important to recognize that recycling alone will not create an environmentally 
sustainable waste management program (Armijo et al. 2003). Similar to UNBC, most higher 
education institutions often rely heavily on recycling programs for the diversion of paper 
products and other recyclable material, while opportunities for source reduction are often 
overlooked (Creighton 1998; Fournier 2008; Harris and Probert 2009). In moving towards 
sustainable waste management, UNBC must adopt a variety of strategies that target a variety of 
materials and follow the principle waste management hierarchy: first reducing waste at the 
source, re-using materials when possible and recycling what remains (Temmemagi 1998). Well 
cited campaigns for reducing the generation of paper waste include double-sided copying, 
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default duplex printing policies, reutilization of unused side of paper for memorandums and 
reports and the use of electronic mail as the main source of communication (Ching and Gogan 
1992; Armijo et al. 2008). A potential paper waste reduction strategy for UNBC would be to 
institute a policy requiring all university documents be paperless when possible or printed on 
both sides where hard copies are required. At present, there is no financial incentive for UNBC 
staff, faculty and students to choose the duplex printing or copying option (i.e. the cost of 
printing is determined by the number of prints as opposed to the number of sheets). 
Furthermore, some faculty reject electronically submitted assignments and continue to request 
that documents be submitted as double-spaced, single-sided hard copies, thereby contributing to 
the production of paper waste. Developing a duplex printing and copying policy at the senior 
administrative level would remove several barriers to reducing paper waste (Robertson and 
Walkington 2009) while setting the tone for the entire campus community to participate 
(Amutenya et al. 2009). Coupling an institutional policy with source reduction education and 
awareness measures will be instrumental in moving UNBC beyond recycling. By adopting a 
waste reduction strategy specific to paper, UNBC could target easily recoverable materials such 
as printer paper and cardboard, and eventually progress to other recyclable materials that present 
complex technical and financial challenges such as ease of collection, or accessibility and 
fluctuations of local markets. 
4.5.2 Single-use beverage containers 
Disposable drink containers make up 34% of the recyclable material recovered from the 
UNBC waste stream. Of the drink container types, single-use hot beverage containers, typically 
used for "to-go" coffee and tea, constitute highest proportion(% by weight). Single-use hot 
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beverage cups were added to the material classification scheme due to the high volume 
discovered in the primary sort during waste audit 1. Based on our results, UNBC sends over 
5,000 single-use hot beverage cups to landfill each week, a number which increased significantly 
(n=15, p=0.023) over the study period. This level of needless waste production is unacceptable 
at an institution that has committed itself to being Canada's Green University™. The excessive 
waste associated with drink containers has led numerous colleges and universities to focus waste 
reduction efforts on single-use hot beverage cups through the promotion of refillable cup 
campaigns (Ching and Gogan 1992; Keniry 1995; Mason et al. 2003; Cormier 2008; Harris and 
Probert 2009). The University of Wisconsin-Madison, for example was one of the first 
campuses to initiate a refillable mug program and test their usage, selling over seventy-two 
thousand mugs to date and raising 11 ,000 US$ annually (Eagan and Keniry 1998). The 
encouragement of participation, through a variety of policy and educational measures aimed at 
shifting wasteful behaviour, is imperative to the success of any refillable mug campaign (Harris 
and Probert 2009). 
Subsequent to the waste audits at UNBC, single-use hot beverage cups became the subject of 
a visual awareness waste reduction campaign, as part of the events coinciding with UNBC's 
Second Annual Green Day (January 21, 2009). Disposable cups recovered from each waste sort 
were set aside, linked together and fixed to the ceilings of all major high traffic campus 
corridors. Signs displaying statistics from the UNBC waste audits (e.g. "UNBC sends 5,000 
disposable cups to landfill each week") were placed at regular intervals throughout the hallways. 
Following the event, staff, faculty and students commented that the visual display substantially 
impacted their consumption habits; though quantitative and/or qualitative data was not collected. 
Waste reduction and recycling prompts and information, however, are typically only effective in 
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the short term (Wang and Katzev 1990; Kim et al. 2005; Iyer and Kashyap 2007)l whereas policy 
measures may affect greater amounts of waste reduction and higher recycling rates in the long 
term. 
Packaging surcharges or levies, for example, offer a simple policy measure to change 
consumer behaviour, reduce waste and stimulate a shift towards the use of 'permanent' reusable 
alternatives (Pearce and Turner 1992; Convery et al. 2007). Beyond general environmental 
behaviour considerations, reusable cup campaigns must also take into account factors that are 
specific to the higher education context, such as the market and knowledge of effective financial 
incentives (Harris and Probert 2009). A recent study by Harris and Probert (2009) indicates that 
at institutions of higher education, the discount required to encourage uptake of reusable mugs 
must be at least £0.10 ( ~ 0.19 CDN$). At the present time, UNBC hot beverage vendors offer a 
0.10 CDN$ discount for those using reusable cups. Based on the results by Harris and Probert 
(2009) and considering the relative abundance of disposable cups in the waste stream, the 
university must increase the price for consumers using disposable hot beverage cups, while 
decreasing the cost for those using refillable mugs (by at least 0.19 CDN$), thus offering a 
financial incentive to those who choose reusable cups. It is important that the university 
administration simultaneously remove any barriers (Robertson and Walkington 2009), such as 
the expense of purchasing a reusable mug, and make reusable mug alternatives available for 
purchase at a discounted price. This strategy will introduce the concept of paying for the benefit 
of using a disposable cup while simultaneously incorporating the cost of cup waste disposal. 
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4.5.3 Compostable organic matter 
Organic wastes are typically the heaviest component of a waste stream, thereby costing the 
most money to dispose of, and have the highest potential to emit green house gases, once buried 
in a landfill (Diaz et al. 1993). The high financial and environmental costs of improperly 
disposed organic wastes make this component especially important when considering 
opportunities for increased waste reduction and diversion (Tammemagi 1999). Diverting 
organics from the waste stream has proven to be difficult, not only for IHE but also for the 
municipalities and regions in which they are located. 
Currently, British Columbia lacks a province-wide strategy for managing compostable 
organics in the waste stream and as a result, policies for dealing with this material vary 
significantly amongst municipalities. Some are further ahead, with landfill bans on and 
residential pickup of organic material, while other municipalities, such as Prince George, only 
accept yard trimmings (RDN 2004; RCBC 2005). Although IHE are somewhat limited by the 
composting facilities of their region, universities are often more likely to have composting 
programs than the cities in which they are located (Chung and Finnigan 2004). Camosun 
College, in Victoria, British Columbia, established a food waste composting program in 2003 
which diverts 51 metric tonnes annually (2004-2005) while the City of Victoria only accepts 
limited yard waste for composting (Camosun College 2009). Small institutions like Camosun 
College demonstrate the leadership role that all higher education institutions can play in 
improving local municipal organics management and overall environmental stewardship. 
At three Ontario universities, waste audits revealed that compostable organics represented 
between 17-29% of the total campus waste stream (Thompson 2005; Unwin and Associates 
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2006; van Adrichem 2007), bracketing the 22% compostable material found in the UNBC waste 
stream. However, Royal Roads University (RRU), in Victoria, British Columbia, found that 
compostable organics represented 60% of the campus waste stream (Czypyha 2004), more than 
twice the proportion at UNBC. This variation can be explained by a difference in the 
composting capabilities at each institution. At RRU, for example, paper towels and disposable 
paper cups can be composted in large volumes, while UNBC operates a smaller scale 
composting facility which can only successfully compost certain food materials. Using 
institutional organic waste to make compost, on the university campus grounds or outside, has 
become a common practice within the higher education sector (Creighton 1998; Armijo et al. 
2008). Ohio University, for example, recently made a major commitment to composting food 
waste with the grant-funded purchase of an in-vessel composting system capable of processing 
up to 25 metric tonnes of organic waste (McLure 2009). Since 1995, the Prince George Public 
Interest Research Group (PGPIRG) has operated a volunteer-based compost program and garden 
on the UNBC, Prince George Campus and it is estimated that each year 13,000 kg (13 metric 
tonnes) of organic material is diverted from the waste stream as a result of the program (Robyn 
Ocean, pers. comm. 2009). As a student led initiative with scarce financial resources and limited 
volunteer capacity, the compost program at UNBC has been unable to reach its full potential. 
Even with the existing program, results show that an additional 46 % of the UNBC kitchen waste 
stream is comprised of compostable organic material. To increase participation in the current 
composting program university administration must raise institutional support for the volunteer 
compost program and engage the campus community in setting targets for the diversion of all 
compostable organic material. Experiences at other colleges and universities have shown that 
institutionalization can be accomplished with minor capital investment and quickly lead to 
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improved participation among staff, faculty and students (Ching and Gogan 1992; van Handel 
2004). 
4.6 Conclusions 
Understanding the characteristics of an institution's solid waste stream is the first step 
towards enhancing the sustainability of a waste management system. Furthermore, waste 
characterization studies, such as the one presented in this paper, can serve as the motivating force 
during the preliminary stages of a broader sustainability initiative, particularly within the higher 
education sector. The study presented here provides an example of the tools and methods that 
can be used to assess the sustainability of a university waste management system. The results 
presented in this paper emphasize the potential for institutions of higher education to achieve 
higher rates of waste diversion as well as the challenges that universities and colleges may face 
in the shift towards sustainable campus waste management. Paper and paper products, 
disposable drink containers and compostable organic material represented three of the most 
significant material types for targeted waste reduction and recycling efforts. There are a variety 
of educational and policy techniques presented in this paper, which may be used to promote 
campus community waste minimisation behaviours in the long term thereby contributing to the 
overall sustainability of higher education institutions. 
66 
5.1 Introduction 
CHAPTERS 
RECOMMENDATIONS AND CONCLUSIONS 
On the basis of the University ofNorthem British Columbia's strengths in environmental 
academic programming and environmental and ecological research, and as an institution with a 
strong connection to a natural resource based community, UNBC made the decision to trademark 
UNBC with the name 'Canada's Green University' in August of2007. In doing so, the 
university committed itself to a process of continual improvement of the sustainability in all 
three of its primary spheres of operation: teaching, research and campus operations. While 
waste management is just one of the many facets of a campus sustainability programme, it is a 
measurable indicator of campus consumption and the generation of solid waste has been the 
motivating factor behind many campus environmental initiatives (Creighton 1998). 
Prince George, remote from all major urban centres and recycling industry and 
infrastructure, is at a disadvantage relative to other major urban institutions in B.C. Thus, the 
waste management hierarchy or the three R's, 'reduce, re-use, and recycle' (in that order of 
priority) is especially crucial for UNBC to meet its sustainability objectives. 
The waste audit research highlighted in this report provides the UNBC administration 
with baseline data on the characteristics of its Prince George campus' solid waste stream. 
Understanding the composition of the waste stream is the first step in the path to achieving 
enhanced waste reduction and diversion and moving along the highest trajectory of institutional 
sustainability at UNBC. Yet before these goals can be reached, university decision makers must 
ensure that appropriate infrastructure, policy and staffing is considered to ensure success. This 
chapter outlines several advances that have been made to the UNBC waste management system 
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since the onset of this research while offering a number of key recommended next steps m 
improving the sustainability of waste management at UNBC. 
5.2 Recent Developments at UNBC 
5.2.1 Recycling Program 
In April 2009, UNBC administration contracted Metro Materials Waste Paper Recovery 
Inc. to integrate tin cans and milk jugs into the existing campus recycling regime and assume 
responsibility for recyclable paper materials . The company has since delivered two multi-
material exterior recycling receptacles, intended for mixed paper, OCC, tin cans and milk jugs, to 
the Prince George campus. The bins were placed at the Northern Sports Centre and the on-
campus student residence court. 
In addition, twelve novel interior modular bins were purchased in an attempt to 
streamline the recycling receptacles into a one-stop collection system, which was expected to 
improve the convenience and simplicity of recycling and thereby increase the participation. The 
new collection units accept newspaper, mixed paper, printer paper and beverage containers 
(aluminum, glass and plastic). Each station is equipped with a small "side-pocket", less than 
one-third the size of the recycling bins, for waste. The disproportionate size of waste and 
recycling bins represents a deliberate attempt by the UNBC Facilities and Purchasing 
Departments to raise awareness of the true composition of the Prince George campus waste 
stream. Although this progress shows potential, one criticism remains; the new recycling 
stations have only been placed in high traffic areas, such as the Agora hallway, resulting in an 
uneven and inadequate distribution of recycling receptacles. The implications of this 
arrangement are discussed in section 5.4. 
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5.2.2 Compost Program 
The proximity of the compost site to student residence buildings and surrounding wildlife 
habitat has posed yet another challenge for the PGPIRG compost program - the potential for 
human-bear conflict. In the January 2009, PGPRIG was approached by the Conservation 
Authority (CA) of British Columbia with a recorded complaint regarding the location and design 
of the compost site. In response to this complaint, PGPIRG has recently partnered with the 
UNBC facilities department, the David Douglas Botanical Society and BC Hydro to move the 
compost site to a bear-proof location away from the student residence buildings. Site 
construction is scheduled for completion in the winter of2009. 
5.3 Recommendation 1- Waste Reduction Coordinator 
Research has shown that coordinated, organized approaches to campus environmental 
management are far more effective than scattered or disconnected efforts (Shriberg 2003). More 
specifically, campus waste reduction and recycling programs have shown marked improvements 
under the coordination of a dedicated position (Jenks-Jay 2000; Armijo de Vega et al. 2003). For 
example, at Middlebury College in New England, USA the creation of a Recycling Coordinator 
position resulted in a 40% increase in the amount of material being recycled (Jenks-Jay 2000). It 
is recommended that UNBC hire a Waste Reduction Coordinator to: 
• develop and implement programs on waste prevention and recycling; 
• facilitate inter-departmental communication regarding waste management and recycling; 
• educate and engage staff, faculty and students about waste reduction by holding events 
and developing brochures; 
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• conduct future waste composition studies, prepare reports and present results to the 
UNBC community; 
• calculate cost savings associated with waste management alternatives; and 
• liaise with Prince George community organizations to facilitate partnerships and 
information sharing. 
The individual must have access to decision making power, be capable of maintaining the 
cooperation of all stakeholder groups and must demonstrate a personal commitment to 
sustainable consumption (Filho and Wright 2002). The position can either be structured as a full 
or part-time staff position or as a student internship. 
There are several advantages to structuring this position as a student internship. First and 
foremost, as demonstrated at the University of Oregon, involving students in campus waste 
management provides them with a tremendous opportunity to apply their education directly in an 
institutional setting (Kaplan 2008). In 1994, at the inception of its recycling program and with 
limited financial resources, the University of Oregon hired a student Recycling Coordinator, 
contracted a graduate student researcher and recruited a team of undergraduate Environmental 
Studies students to work on campus recycling program operations and education. The program 
now employs over 45 students, offering numerous student internships for academic credit while 
influencing the recycling practices of their campus community (Kaplan 2008). Opting for a 
student position will help create alliances and foster communication between university 
departmental staff and those involved in the existing grassroots initiatives at UNBC, including 
the student compost residence recycling volunteers. Building partnerships and encouraging 
collaboration on campus waste management issues would be an invaluable development for the 
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UNBC green initiative. In addition, hiring a student would likely be the most cost-effective 
option, since graduate and/or undergraduate student wages are typically set relatively low (von 
Kolnitz and Kaplan 2004). There are also possible disadvantages for opting for a student Waste 
Reduction Coordinator position. First, the transient nature of student populations (i.e. they leave 
after each semester or academic year) will likely create challenges for securing a long term 
commitment thereby introducing further resource requirements for recruiting and training 
another student for the position. Also, the level of responsibility and the realistic time 
commitment that might be expected would be less, smce the student's mam focus will 
understandably remain on their academic studies. 
A single coordinator would provide an opportunity for an individual to gain practical 
experience with waste management planning and programs while enhancing the communication 
and synchronization with the current volunteer based waste diversion programs. The Waste 
Reduction Coordinator would report to the Green University Research Manager, under the 
assumption that this position will be filled in the near future. Through a collaborative process, 
the Waste Reduction Coordinator would assist in the development of a waste avoidance strategy. 
5.4 Recommendation 2- Develop a Waste Avoidance Strategy 
A waste avoidance strategy based on quantitative data, such as those provided by this 
research, is essential to sustainable waste management (Thompson and van Bakel 1995; Dowie 
et al. 1998). Strategies to reduce waste by changing practices (i.e. duplex printing, sharing 
journal or newspaper subscriptions) and reuse should be the first approach to solid waste 
handling (Creighton 1998). Beyond environmental considerations, a waste reduction strategy 
must take into account, and even modify, the attitudes, behaviours and decision-making 
71 
structures of the campus community, particularly as they pertain to key areas such as purchasing 
and waste diversion. It is recommended that the UNBC administration, in keeping with the 
current sustainability vision (Appendix C), institute a waste reduction strategy centred on the 
concept of Zero Waste. 
Zero Waste can be defined as "a concept that emphasizes waste prevention rather than 
waste management, by targeting inefficiencies through all stages of product life cycle: resource 
extraction, manufacturing, consumption and disposaVrecycling" (RCBC 2006). The concept of 
Zero Waste can be applied to campus waste management at the consumption (purchasing) and 
disposaVrecycling stages of the product life cycle. A campus Zero Waste strategy begins by 
focussing on solid waste and can be structured to encompass all areas of campus sustainability in 
the long term. For instance, student concern over the absence of on-campus recycling services 
led to the establishment of a zero waste program with a broader environmental management 
mandate at Massey University, New Zealand (Mason et al. 2003). Adopting a Zero Waste 
strategy at UNBC will require a mind shift from one of managing waste to one of preventing its 
generation in the first place. 
It is recommended that a waste reduction strategy for the UNBC Prince George campus 
address each of the following elements: formalized campus wide green procurement, clear waste 
reduction targets with a mechanism for monitoring progress, the institutionalization of current 
waste diversion programs and the promotion of campus community education and awareness. 
5.4.1 Formalized Green Procurement 
Like many other IHE, the UNBC Purchasing Department is responsible for the 
acquisition and contracting of goods, services and equipment required by staff, faculty and 
researchers. While central purchasing decisions are made for large quantities of materials or the 
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contracting of services that impact the entire campus community, end-users, such as researchers 
and faculty, may also specify equipment and services that they need, upon which the department 
will locate and purchase the products. Under these circumstances the purchasing department has 
incomplete influence over the selection of products or services (Creighton 1998). Regardless of 
their mechanism, sustainability based purchasing decisions offer the first line of defence against 
unnecessary materials entering the campus system (Keniry 1995) and can bring about 
considerable progress towards reducing waste and sustaining markets for recycled materials 
(Creighton 1998). Procurement staff at numerous lliE have demonstrated their ability to lead a 
range of environmental practices including source reduction, waste stream diversion, recycling 
and 'closing the loop', by purchasing products made from recycled materials (Keniry 1995; 
Connett and Sheehan 2001). The concept of green purchasing or green procurement has become 
the new frontier of campus sustainability and has the potential to change the way university 
managers think about waste by preventing the creation of waste in the first place. By integrating 
principles such as life-cycle assessment, pollution prevention and resource efficiency into the 
purchasing process, IHE will be able to simultaneously consider the environmental impacts, cost 
and performance of goods or services (Hignite 2008). 
The process for choosing green products and services however, is neither simple nor 
straightforward. Alternative products might be favourable in one area but may pose other 
unintended problems, thus requiring an experienced staff member for the selection of the 'most' 
environmentally friendly products. Most college and university purchasing departments often 
lack the capacity and marketplace research that is necessary for establishing a green procurement 
program (Keniry 1995; Hignite 2008). It is recommended that UNBC allocate funding to hire a 
Green Procurement Research Officer to advise the Purchasing Department on competitively 
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priced products that support solid waste reduction. Partnering with UNBC student groups, hiring 
student interns or acquiring the expertise of Environmental Studies students is an alternative 
option for researching environmentally friendly products and services. This was demonstrated at 
Tufts University, for example, when dramatic progress was made by hiring a student intern to 
explore the use of recycled products and promote the purchase and use of recycled paper 
(Creighton 1998). 
It is important to mention that the current UNBC purchasing policy makes explicit 
reference to environmental considerations, specifying that that all materials, goods, equipment 
and services must be provided at "optimum value and with minimum impact on the 
environment" (pp. 1 UNBC 2009). While it is understandable that university purchasing 
departments would be interested in the cost, durability and supply of a product, purchasing 
policies which acknowledge environmental impacts are less common. An appropriate example 
which showcases the environmental benefits of the UNBC purchasing policy in practice is 
through its sourcing of essentially all campus furniture since 1994 from a single company, 
Calstone Incorporated. In addition to offering competitive pricing on various furniture products, 
the company runs a remanufacturing program through which it buys back all old furniture for a 
nominal fee, and recycles or reuses every component. The company also encourages its clients 
to replace individual furniture components (e.g. a table top) instead of the entire furniture item. 
For their efforts as an environmentally responsible company, Calstone Inc. was recently awarded 
the 2009 Canadian Council of Ministers of the Environment (CCME) Pollution Prevention 
Award in the small business category and UNBC's association with the company represents a 
conscious decision to purchase sustainable products. 
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The UNBC Purchasing Department, operating under federal and provincial legislation as 
well as the university's purchasing policies and procedures, has demonstrated the opportunity 
that exists in mitigating campus environmental impacts at the procurement level. The 
department's definition of 'minimum impact on the environment', however, remains quite vague. 
According to the UNBC purchasing policy, 'minimum impact on the environment' is defined as 
"activities that promote the reduction, re-use and recycling of material/equipment, reduce the use 
of materials toxic to the environment, standardize common supplies and equipment where 
possible" (pp. 1 UNBC 2009). In order to maximize the potential for purchasing decisions to be 
a driving force towards waste avoidance and the reduction ofUNBC's environmental footprint, 
the policy should distinctly mention factors such as packaging and shipping criteria, product life 
expectancy (i .e. durable vs. single use) and energy efficiency. 
Designing policies, practices and contracts into the purchasing process, that are in line 
with waste reduction and a broader sustainability focus, can ease the transition to 'green 
procurement' (Hignite 2008). It is suggested that UNBC administration extend the principles of 
green procurement to all bidding and single-vendor contracts. Specifying the use of recyclable 
packaging materials and goods handling systems, requesting life cycle pricing and listing 
specifications that include all the environmental criteria related to a product (i.e. 100 % recycled 
paper with 50% postconsumer content) are examples of how service contracts might provide the 
opportunity for waste reduction (Creighton 1998; Mason et al. 2004). Vendor contracts that 
represent a particularly significant opportunity for waste reduction at UNBC include the 
centralized Copy Centre, for the reduction of paper and paper product waste and the Food 
Services contractor, for the reduction of compostable organic material, "to-go" food containers 
and other food packaging. 
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Purchasing decisions alone, however, will not result in sustainable consumption and 
waste management at UNBC. Another important strategy for reducing waste is to set 
meaningful waste diversion targets and monitor progress towards the set goals. 
5.4.2 Waste Reduction Targets and Monitoring 
Using the results of this study as a benchmark year, it is recommended that the UNBC 
administration and Waste Reduction Coordinator 1) set specific waste reduction targets, 2) 
establish timelines for achieving the set targets, and 3) continue to monitor progress towards the 
set waste reduction and diversion targets through annual waste characterization studies. It is 
recommended that UNBC administration set the interim targets of 50% reduction by 2011 and a 
75% reduction by 2013. The results of this research indicate that eliminating paper and paper 
products and compostable organic material from the solid waste stream would effectively result 
in a 51% reduction of waste sent to landfill. With an expanded paper recycling program well 
underway and given the existing composting program operated by PGPIRG, structures are in 
place to realistically achieve this target. It is suggested that the methodology for characterizing 
waste in this study be adopted as the standard procedure for annually assessing progress towards 
the set targets. Reductions of additional materials in the UNBC waste stream, such as beverage 
containers, disposable hot beverage cups and recyclable plastics will be essential. The quantity 
of disposable hot beverage cups recovered from the UNBC waste stream presents a particularly 
important opportunity for waste reduction and raising campus community awareness. This 
opportunity is discussed in the section titled Recommendation 3 -Alternative Cup Program. 
Another important consideration for setting targets and monitoring progress towards them 
is the current waste haulage record keeping system. Under the current system, only the weight of 
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core campus or compactor (30 cubic yards) waste is tracked (the weight of all other bins 
including on-campus student housing is not tracked) making it impossible to estimate the total 
campus waste generation. It is recommended that UNBC work in partnership with the waste 
haulage contractor to resolve this issue. It further suggested that all currently available data, 
specifically weekly/monthly waste disposal expenditures, weekly haulage frequency and weekly 
core campus waste generation, be tracked electronically. Electronic records can be analyzed and 
examined with greater ease than paper files. 
Achieving waste reduction targets within the established timelines can only be 
accomplished by continuing and/or increasing institutional support for current waste diversion 
programs at UNBC. 
5.4.3lncrease Support for Current Waste Diversion Programs 
Institutions of higher education have demonstrated that recycling and composting 
programs, regardless of size or level of sophistication, are essential for achieving higher rates of 
waste diversion (Keniry 1995; Creighton 1998; Fournier 2008). Given its lack of resources, the 
volunteer composting program run by PGPIRG at UNBC has been remarkably successful (see 
Chapter 2), however realizing the full potential of the program, requires further support from 
university administration. Middlebury College in central Vermont, illustrates the potential for a 
campus organics program to provide a full-circle demonstration of sustainability. At Middlebury 
nearly 275 tonnes of organic waste are diverted annually through a compost program that was 
initiated by the college's Assistant Director of Facilities Management. With support from the 
Director of Dining Services, finished compost is returned as a nutrient-rich soil amendment to a 
student designed greenhouse where it is used to grow local greens for dining services meal 
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preparation. The entire program has saved the college 102,000 US$ since the program's 
inception; proof that when grassroots initiatives are reinforced with top down support, everyone 
wins (Jenks-Jay 2000). 
In order to meet the suggested target of diverting all compostable organic material from 
the UNBC waste stream, it is recommended that university administration increase their support 
for the program by providing funding: 1) to employ a full time Compost Coordinator or two part-
time individuals to share the position, and 2) support research opportunities associated with the 
composting program. Now that the compost site has been moved to a more convenient and safe 
location, a full time coordinator would provide the capacity to expand and strategically manage 
volunteer support for the program. Outside of environmental benefits, an expanded composting 
program would undoubtedly lower university waste disposal and handling expenditures 
(Morawski 2008), which cost the university well over 40,000 CDN$ annually. Furthermore, 
investing in research opportunities as they are presented will help advance the broader 
sustainability goals at UNBC. 
As discussed in Chapter 2, UNBC has recently expanded its recycling program to accept 
multiple streams of paper. In doing so the university has purchased new recycling receptacles 
and contracted Metro Materials Waste Paper Recovery Inc. to collect and process mixed paper, 
newspaper, printer paper and old corrugated cardboard from the Prince George Campus. This 
seemingly basic change, required significant financial resources, with new bins totalling 15, 535 
CDN$ (excluding taxes and freight), as well as the coordination of various departments 
(facilities, purchasing, finance and janitorial services) and the tireless dedication of a few staff 
'champions', without whom this progress might not have been possible. It is essential that 
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facilities, purchasing and janitorial staff continue to cooperate and maintain open lines of 
communication to prepare for and address any possible new challenges such as social marketing, 
materials quality control and staff resource requirements. A Waste Reduction Coordinator could 
serve as a liaison between these groups and help identify possible funding mechanisms to sustain 
waste diversion programs at UNBC. 
Research has shown that situational factors, such as the difficulty and complexity of 
recycling, are the most important barriers affecting participation in campus recycling programs 
(Austin et al. 1993; Schultz et al. 1995; Kelly et al. 2006; Hansen et al. 2008; Amutenya et al. 
2009; Robertson and Walkington 2009). With the introduction of higher quality interior and 
exterior recycling stations, UNBC has been actively trying to remove such barriers in the hopes 
of achieving higher recycling rates. The new stations, however, have only been placed in high 
traffic areas, such as the Agora hallway, resulting in an uneven and insufficient distribution of 
recycling options. It is recommended that UNBC administration purchase additional interior 
recycling receptacles to adequately distribute at the most convenient campus locations. At a 
minimum, there must be visible recycling facilities on each floor of every campus building. 
5.4.4 Increase Education and Communication 
Although some progress has been made on the operations side there have been 
very few efforts focused on the education and outreach component of the UNBC recycling 
scheme. As a high profile operations issue, making a public commitment to waste reduction 
presents a significant opportunity to demonstrate UNBC's commitment to sustainability 
(McKenzie-Mohr and Smith 1999). A lack of communication and engagement about waste 
diversion services has been repeatedly identified as problematic at UNBC, specifically through 
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the Report on Public Engagement on Greening the University (Booth 2007) and the Report of 
Green Day Feedback (Biggar 2009). Other IHE have experienced similar problems. For 
example, a study at the College of Charleston (CC), South Carolina, USA found that a lack of 
communication between campus recycling staff and college faculty resulted in reduced responses 
towards recycling programs (Owens and Halfacre-Hitchcock 2006). Since the success of a 
campus waste diversion program undoubtedly relies on the continuing education, awareness and 
behaviour modification of the entire campus community (Armijo de Vega et al. 2003), it is 
recommended that UNBC, under the direction of the Waste Reduction Coordinator, develop a 
comprehensive waste reduction education and communication campaign. 
Understanding the motivating factors for recycling and waste minimization IS an 
important step for undertaking a waste reduction education and communication campaign. 
When considering consumption behaviours it is important to recognize the difference between 
routine habits and activities that are done out of genuine environmental concern. Relationships 
have been shown between demographics, such as gender age and income, and recycling 
behaviour (Kelly et al. 2006), suggesting that males and females and staff, faculty and students 
may need to be targeted separately. In relation to transient student populations, language and 
timing (i.e. during main transition periods such as student residence move out) become important 
factors for effectively communicating the message about recycling (Robertson and Walkington 
2009). A recent study at Michigan State University indicates that recycling communication 
efforts should focus more on messages concerning what, how and where to recycle rather than 
messages on why to recycle (Kaplowitz et al. 2009). These findings were supported by Kelly et 
al. (2006) whom further suggested the need to communicate information on what happens to 
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recyclables after collection. The latter might be particularly relevant at UNBC since the campus 
community has expressed concern about the fate of collected recyclable materials (Booth 2007). 
Unlike recycling behaviour which is primarily affected by situational factors , achieving 
higher rates ofwaste reduction is influenced by personal factors, such as an individual's level of 
environmental concern (Robertson and Walkington 2009). As a result promoting sustainable 
consumption and reducing waste are inherently more complicated. Connecting like-minded 
members of a campus community and investigating information about sustainable consumption 
have been identified as motivational drivers for minimizing waste (Nye and Burgess 2008). 
Garnering the support of the campus community by establishing a Zero Waste working group, 
chaired by the Waste Reduction Coordinator, will help shift UNBC towards the goal of minimal 
waste production. The PGPIRG has demonstrated that a group effort at UNBC can be extremely 
effective. 
Another essential component of the waste reduction education and communication 
campaign is the development of a webpage, linked with the existing green university site 
(http://www.unbc.ca/green/), to provide comprehensive and up to date information on waste and 
recycling related issues at UNBC. An additional suggestion is to develop a simple publication 
titled 'A Guide to Waste Reduction and Recycling at UNBC'. Both the pamphlet and website 
will help clarify any confusion about the opportunities available on campus (Booth 2007). Each 
communication medium should also include contact information for the Waste Reduction 
Coordinator, a complete list of materials that are accepted, pictures and a map of the location of 
recycling receptacles and the composting site and information regarding special programs, such 
as the office supplies swap program operated from the UNBC shipping and receiving area. 
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5.5 Recommendation 3 - Alternative Cup Program 
Institutions of higher education have identified disposable hot beverage cups as one of the 
biggest garbage offenders and have proposed a variety of strategies to reduce their use (Eagan 
and Keniry 1998; Czypha 2004; Unwin and Associates 2006; Kaplan 2008). The situation at 
UNBC is no different. Disposable hot beverage cups represent approximately 5% of the total 
waste stream and more than 1000 cups are disposed of each day. Providing incentives for the 
use of re-useable mugs and disincentives for the use of disposables will send a clear message to 
the UNBC campus community. 
Chapter 3 discusses the use of packaging surcharges or levies as a simple policy measure to 
change consumer behaviour, reduce waste and stimulate a shift towards the use of 'permanent' 
reusable alternatives (Pearce and Turner 1992; Convery et al. 2007.). In early 2009, a proposal 
for a surcharge on sale of disposable single-use hot beverage paper cups on the UNBC Prince 
George campus was discussed with the Purchasing Department. It was determined that the 
diverse selection of hot beverage vendors at UNBC (i.e. Degrees Coffee, the Comer Store, Food 
Services, Food for Thought and Tim Horton's) presents complications to 1mposmg an 
environmental surcharge for choosing a disposable option. Furthermore, the university is 
restricted from raising the cost of beverages sold out of the Tim Horton's franchise. It is 
recommended that these restrictions be investigated further so that a disposable cup levy can be 
ruled out as a waste reduction strategy. Additional cup programs have b~en implemented at 
other lliE including discounts for the use of reusable mugs (Eagan and Keniry 1998), discounts 
on the sale of reusable mugs, cup reward programs, cup borrow programs and re-fill programs 
(Ching and Gogan 1992). 
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This study has clearly identified that a problem exists with the use of disposable hot beverage 
cups at the UNBC Prince George campus. Future research should be conducted into the attitudes 
and behaviours of disposable hot beverage cup users at UNBC (see Harris and Probert 2009), as 
a means of understanding campus community motivations and barriers for choosing reusable 
alternatives. 
5.6 Conclusion 
Integrating the principles of sustainability into a university campus involves far more 
than purchasing recycling bins, composting organics and promoting reusable coffee mugs. In 
striving to be more sustainable organizations, IHE must instil in their campus communities a 
genuine concern for the environmental and social impacts associated with their teaching, 
research and operational activities. Ultimately, staff, faculty and students must work 
collectively to foster a culture of sustainable consumption and waste avoidance. In the past, it 
has been a demonstrated that through a commitment to sustainable waste management, the most 
visible sign of campus consumption, campus sustainability programs can blossom. Though the 
strategies presented in this chapter will not create a green university per se, once implemented 
they may collectively serve as a driving force for prompting enthusiasm towards UNBC's green 
initiative. 
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APPENDIX A 
TALLO IRES DECLARATION AND INSTITUTIONAL SIGNATORY LIST 
as of September 24, 2009 
Total Signatory Institutions: 390 
Listed Alphabetically by Country 
Argentina 
1. Universidad de Belgrano, Buenos Aires 
Australia 
1. Australian National University, Canberra 
2. Bond University, Queensland 
3. Charles Sturt University, Bathurst, NSW 
4. Monash University, Victoria 
5. Royal Melbourne Institute of Technology, Melbourne 
6. Southern Cross University, New South Wales 
7. University of Canberra 
8. University of Melbourne, Victoria 
9. University of Newcastle, Callaghan, NSW 
10. University ofNew England, New South Wales 
11. University ofNew South Wales, Sydney 
12. University of Technology, Sydney 
13. University of the Sunshine Coast, Queensland 
14. University ofWestern Sydney, Hawkesbury 
Bangladesh 
1. Newport University CED (Center for Educational Development), Dhaka 
Belize 
1. Galen University, San Ignacio 
Brazil 
1. Fundacao de Ensino Superior de Sao Joao Del Rei, Sao Joao Del Rei 
2. Fundacao Universidade de Brasilia, Brasilia 
3. Fundacao Universidade do Amazonas, Manaus 
4. Fundacao Universidade Estadual de Maringa, Parana 
5. Fundacao Universidade Regional Do Rio Grande do Norte, Mossoro 
6. Institutos Paraibanos de Educacao, Paraiba 
7. Pontifica Universidade Catolica do Rio Grande do Sui, porto Alegre 
8. UNI-RIO, Rio de Janeiro 
9. Universidade Catolica de Goias, Goiania 
10. Universidade Catolica de Pernambuco, Recife 
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11. Universidade Catolica do Salvador, Salvador-Bahia 
12. Universidade de Fortaleza, Ceara 
13. Universidade de Guarulhos, Guarulhos 
14. Universidade de Mogi das Cruzes, Mogi das Cruzes 
15. Universidade de Pernambuco, Recife 
16. Universidade do Estado de Santa Catarina, Florianopolis 
17. Universidade do Rio Grande, Rio Grande 
18. Universidade do Sul de Santa Catarina, Tubarao 
19. Universidade Estadual da Paraiba, Campina Grande 
20. Universidade Estadual de Campinas, Campinas 
21. Universidade Estadual de Feira de Santana, Feira de Santana 
22. Universidade Estadual do Ceara, Ceara 
23. Universidade Estadual Paulista, Sao Paulo 
24. Universidade Federal de Alagoas, Maceio 
25. Universidade Federal de Goias, Goiania 
26. Universidade Federal de Mato Grosso do Sul, Campo Grande 
27. Universidade Federal de Mato Grosso, Cuiaba 
28. Universidade Federal de Minas Gerais, Belo Horizonte 
29. Universidade Federal de Ouro Preto, Ouro Preto 
30. Universidade Federal de Paraiba, Joao Pessoa 
31. Universidade Federal de Pelotas, Pelotas 
32. Universidade Federal de Pernambuco, Recife 
33. Universidade Federal de Rondonia, Porto Velho 
34. Universidade Federal de Santa Maria, Santa Maria 
35. Universidade Federal de Sao Carlos, Sao Carlos 
36. Universidade Federal de Sergipe, Sergipe 
37. Universidade Federal de Uberlandia, Uberlandia 
38. Universidade Federal de Vicosa, Vicosa 
39. Universidade Federal do Acre, Rio Brancho 
40. Universidade Federal do Ceara, Fortaleza 
41. Universidade Federal do Maranhao, Sao Luiz 
42. Universidade Federal do Para, Belem 
43. Universidade Federal do Parana, Curitiba 
44. Universidade Federal do Piaui, Teresina 
45. Universidade Federal do Rio de Janeiro, Rio de Janeiro 
46. Universidade Federal do Rio Grande do Norte, Natal 
47. Universidade Federal do Rio Grande do Sul, Rio Grande 
48. Universidade Federal Fluminense, Niteroi 
49. Universidade Federal Rural de Pernanbuco, Recife 
50. Universidade Federal Rural do Rio de Janeiro, Leropedica . Universidade Metodista de 
Piracicaba, Piracicaba . Universidade Sao Francisco, Braganca Paulista 
Bulgaria 
1. University ofNational and World Economy, Sofia 
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Canada 
1. Acadia University, Wolfville, Nova Scotia 
2. Algonquin College, Ottawa, Ontario 
3. Atlantic School of Theology, Halifax, Nova Scotia 
4. Carleton University, Ottawa, Ontario 
5. Concordia University, Montreal, Quebec 
6. Dalhousie University, Halifax, Nova Scotia 
7. Dawson College, Westmount, Quebec 
8. Emily Carr Institute of Art and Design, British Columbia 
9. Grant MacEwan College, Edmonton, Alberta 
10. Lakehead University, Thunder Bay, Ontario 
11. McGill University, Monteal, Quebec 
12. Mount Saint Vincent University, Halifax, Nova Scotia 
13. Royal Roads University, British Columbia 
14. Ryerson Polytechnical Institute, Toronto, Ontario 
15. Saint Francis Xavier University, Antigonish, Nova Scotia 
16. Saint Mary's University, Halifax, Nova Scotia 
17. Saint Thomas University, Fredericton, New Brunswick 
18. Simon Fraser University, Burnaby, British Columbia 
19. University College of Cape Breton, Sydney, Nova Scotia 
20. University of British Columbia, Vancouver, British Columbia 
21 . University of Guelph, Guelph, Ontario 
22. University of Lethbridge, Lethbridge, Alberta 
23. University of Manitoba, Winnipeg, Manitoba 
24. University of Northern British Columbia, Prince George, British Columbia 
25. University of Ottawa, Ottawa, Ontario 
26. University of Saskatchewan, Saskatoon, Saskatchewan 
27. University of Victoria, British Columbia 
28. University of Western Ontario, London, Ontario 
29. University of Windsor, Windsor, Ontario 
30. University of Winnipeg, Manitoba 
31. Vancouver Island University, Nanaimo, BC 
32. York University, Toronto, Ontario 
Chile 
1. Universidad de Chile, Santiago 
2. Universidad de Santiago de Chile 
China 
1. Fudan University, Shanghai 
2. People's University of China, Beijing 
Colombia 
1. Colombian Politecnical Jaime Isaza Cadavid University, Bogota 
2. Corporacion Universitaria Del Meta, Villavicencio 
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3. Environmental and Applied Sciences University, Bogota 
4. Escuela Superior de Administracion Publica, Bogota 
5. Fundacion Universidad de Bogota, Jorge Tadeo Lozano, Bogota 
6. Fundacion Universidad Incca de Colombia, Bogota 
7. Fundacion Universitaria CEIPA, Medellin 
8. Instituto Colombiano de Estudios Superiores de Incolda (ICES!), Cali 
9. Ministry of Development, Bogota* 
10. Pontifica Universidad Javeriana, Bogota 
11. Universidad Antonio Narino, Bogota 
12. Universidad Catolica de Colombia, Bogota 
13. Universidad de Antioquia, Medellin 
14. Universidad de Ia Amazonia, Leticia 
15. Universidad de Ciencias Aplicadas y Ambientales, Bogota 
16. Universidad de Ia Guajira, Rioacha 
17. Universidad de Ia Salle, Bogota 
18. Universidad de los Andes, Bogota 
19. Universidad de Magdalena, Santa Marta 
20. Universidad del Quindio, Quindio 
21. Universidad del Rosario, Bogota 
22. Universidad del Tolima, Tolima 
23 . Universidad del Valle, Cali 
24. Universidad Francisco de Frola Santander, Cucuta 
25. Universidad Industrial de Santander, Bucaramanga 
26. Universidad Nacional de Colombia, Bogota 
27. Universidad Pedagogica Nacional, Bogota 
28. Universidad Pedagogica y Tecnologica de Colombia, Tunja 
29. Universidad Pontificia Bolivariana, Medellin 
30. Universidad Tecnologica de Pereira, Pereira 
Costa Rica 
1. Universidad Autonoma de Centrol America, San Jose 
2. Universidad de Costa Rica, San Jose 
3. Universidad Latina de Costa Rica, San Jose 
4. Universidad Nacional, Heredia 
5. Universidad para Ia Paz, Ciudad Colon 
Croatia 
1. University of Zagreb, Zagreb 
Cyprus 
1. University ofNicosia, Nicosia 
Czech Republic 
1. Charles University, Prague 
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Ecuador 
1. Escuela Politecnica Nacional 
Finland 
1. Mikkeli Polytechnic, Mikkeli>/li> 
France 
1. 'Academie de Paris, Paris 
2. Universite Pierre et Marie Curie, Paris 
Germany 
1. Augsburg University, Augsburg 
Ghana 
1. University of Ghana, Legan 
Greece 
1. University of Athens, Athens 
Hong Kong 
1. Chinese University ofHong Kong, Shatin 
2. Hong Kong Baptist College, Kowloon 
3. University of Hong Kong, Hong Kong 
Hungary 
1. Budapest University of Economic Sciences, Budapest 
India 
1. Devi Ahiyla University, Indorre 
2. Garu Nanak Dev University, Amritsar 
3. Indian Statistical Institute, West Bengal 
4. Indira Gandhi National Open University, New Delhi 
5. Jawaharlal Nehru University, New Delhi 
6. Manipur University, Manipur 
7. North Maharashtra University, Jalgaon 
8. Osmania University, Hyderabad 
9. University of New Dehli, New Delhi 
Italy 
1. University ofTuscia, Viterbo 
Japan 
1. Meijo University, Nagoya 
2. Tokai University Educational System 
3. Tokai University, Tokyo 
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Kenya 
1. Kenya Marine and Fisheries Institute 
2. Moi University, Eldoret 
3. University ofNairobi, Nairobi 
Lebanon 
1. American University of Beirut, Beirut 
2. University ofBalamand, Tripoli 
Malawi 
1. University of Malawi System: Bunda College of Agriculture 
2. Chancellor College, Zomba 
3. Kamuzu College ofNursing 
4. Medical College 
5. Polytechnic Institute 
Malaysia 
1. University of Malaya, Kuala Lumpur 
Mexico 
1. El Colegio de Jalisco, A.C., Guadalajara 
2. El Colegio de Mexico, Mexico City 
3. El Colegio de Michoacan, A.C., Zamora 
4. El Colegio de Sonora, Hermosillo 
5. El Colegio Mexiquense, A.C., Toluca, Edo 
6. Instituto Tecnol6gico y de Estudios Superiores de Monterrey, Monterrey 
7. Universidad Juarez del Estado de Durango, Durango 
8. Universidad Nacional Autonoma de Mexico, Mexico City 
9. Universidad Regiomontana, Monterrey 
Nigeria 
1. Ahmadu Bello University, Zaria 
2. University oflbadan, Ibadan 
Paraguay 
1. Universidad Catolica Nuestra Senora de la Asuncion, Asuncion 
Peru 
1. Pontifica Universidad Catolica Del Peru, Lima 
2. Universidad Catolica Santa Maria, Arequipa 
3. Universidad Nacional de San Agustin de Arequipa 
4. Universidad Nacional de San Antonio Abad del Cusco, Cusco 
Philippines 
1. Cagayan State University, Cagayan 
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2. University of Manila, Manila 
Poland 
1. AGH University ofMinerals and Metalurgy, Krakow 
2. University of Warsaw, Bialystok 
Portugal 
1. New University of Lisbon, Lisboa 
Puerto Rico 
1. Ana G. Mendez University System 
2. Colegio Universitario Del Este 
3. Metropolitan University 
4. Turabo University 
5. Universidad Interamericana de Puerto Rico, San German 
6. University of Puerto Rico 
Romania 
1. University "Politechnica" Bucharest, Bucharest 
Russia 
1. Institute of Far Eastern Studies, Academy of Sciences, Moscow 
2. Mendeleev Institute of Chemical Technology, Moscow 
3. Perm State Technical University, Perm 
4. University of Transportation, Petersberg 
South Africa 
1. Rhodes University, Cape Province 
2. University of Cape Town, Cape Town 
3. University ofNatal, Durban 
4. University of the Western Cape, Bellville 
5. University of Witwatersrand, Johannesburg 
South Korea 
1. Hang Yang University, Seoul 
Spain 
1. Universidad Complutense, Madrid 
2. Universitat de Barcelona, Barcelona 
Switzerland 
1. Universite de Geneve, Geneve 
Taiwan 
1. National Kaohsiung Normal University, Kaohsiung 
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2. National University ofKaohsiung, Kaohsiung 
Thailand 
1. Chiang Mai University, Chiang Mai 
2. Chulalongkorn University, Bangkok 
Tunisia 
1. Ecole Nationale D'Ingenieurs, Tunis 
Turkey 
1. Ankara University, Ankara 
Ukraine 
1. Petro Mohyla Mykolayiv State University 
United Kingdom 
1. Liverpool John Moores University, Liverpool 
2. Monkwearmouth College, Sunderland 
3. University of Glasgow, Glasgow 
4. University of Lancaster, Lancaster 
5. University of Manchester, Manchester 
6. University ofNorthumbria at Newcastle 
7. University of Plymouth, Devon 
8. University of Strathclyde, Strathclyde 
9. University of Sunderland, Sunderland 
10. University of Sussex, Brighton 
11. University of Winchester, Hampshire 
12. World Wide Fund for Nature* 
United States 
1. Alaska Pacific University, Alaska 
2. American Baptist College, Tennessee 
3. American Re-Insurance Company, New Jersey* 
4. Antioch College, Yellow Springs, Ohio 
5. Appalachian State University, North Carolina 
6. Aquinas College, Michigan 
7. Arkansas State University, Arkansas 
8. Ball State University, Indiana 
9. Belmont University, Tennessee 
10. Bemidji State University, Minnesota 
11 . Blue Ridge Community College, Virginia 
12. Bowling Green State University, Ohio 
13. Broward College, Fort Lauderdale, FL 
14. Brown University, Rhode Island 
15. California Polytechnic State University, San Luis Obispo, California 
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16. California State University Channel Islands, Camarillo, California 
17. California State University, Chico, California 
· 18. Cape Cod Community College, Massachusetts 
19. Castleton State College, Vermont 
20. Central College, Iowa 
21. Cerro Coso Community College, California 
22. Christopher Newport Community College, Virginia 
23. Clark University, Massachusetts 
24. Clemson University, South Carolina 
25. Clinch Valley College, Virginia 
26. College of the Atlantic, Maine 
27. College of William & Mary, Virginia 
28. Colorado State University, Colorado 
29. Connecticut College, Connecticut 
30. Daeman College, New York 
31. Denison University, Ohio 
32. Earlham College, Indiana 
33. Eastern Connecticut State University, Connecticut 
34. Eckerd College, Florida 
35. Fisk University, Tennessee 
36. George Mason University, Virginia 
37. George Washington University, Washington, DC 
38. Grand Rapids Community College, Michigan 
39. Grand Valley State University, Michigan 
40. Guilford College, North Carolina 
41. Hampden-Sydney College, Virginia 
42. Harford Community College, Maryland 
43. Hartwick College, New York 
44. Illinois Wesleyan University, Illinois 
45. Ithaca College, New York 
46. James Madison University, Virginia 
47. Kennesaw State University, Kennesaw, GA 
48. Keuka College, New York 
49. Knox College, Galesburg, IL 
50. Lane Community College, Oregon 
51 . Lawrence University, Wisconsin 
52. Lesley University, Massachusetts 
53. Lewis & Clark College, Oregon 
54. Longwood College, Virginia 
55. Loyola University New Orleans, Louisiana 
56. Macalester College, Minnesota 
57. Marlboro College, Vermont 
58. Mary Washington College, Virginia 
59. Maui Community College, Hawaii 
60. Meharry Medical College, Tennessee 
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61. Meredith College, North Carolina 
62. Merrimack College, Massachusetts 
63. Miami Dade College, Florida 
64. Middlebury College, Vermont 
65. Monterey Institute of International Studies, California 
66. Moravian College, Pennsylvania 
67. Morehouse College, Georgia 
68. Morningside College, Sious City, lA 
69. Mount Holyoke College, Massachusetts 
70. Muhlenburg College, Pennsylvania 
71. Murray State University, Kentucky 
72. Nashville State Tech Community College, Tennessee 
73. New Mexico State University, Las Cruces, NM 
74. Norfolk State University, Virginia 
75. Northern Arizona University, Arizona 
76. Northern Virginia Community College, Virginia 
77. Northland College, Wisconsin 
78. Norwalk Community College, Connecticut 
79. Oberlin College, Ohio 
80. Occidental College, California 
81. Old Dominion University, Virginia 
82. Orange Coast College, California 
83. Pacific Lutheran University, Washington 
84. Pacific University, Oregon 
85. Patrick Henry Community College, Virginia 
86. Philadelphia University, Pennsylvania 
87. Piedmont Virginia Community College, Virginia 
88. Pitzer College, California 
89. Radford University, Virginia 
90. Ramapo College, New Jersey 
91. Randolph Macon Woman's College, Virginia 
92. Rice University, Texas 
93. Richard Bland College, Virginia 
94. Rollins College, Florida 
95. Rutgers University, New Jersey 
96. Saint Thomas University, Florida 
97. San Francisco Institute of Architechture, San Francisco, CA 
98. San Jose State University, San Jose, CA 
99. Sewanee: University of the South, Tennessee 
100. Shasta College, Redding, CA 
101. Southern Illinois University Carbondale, Illinois 
102. Southern University and A&M College, Louisiana 
103. Southwestern University, Texas 
104. StMary's College of Maryland 
105. State University ofNew York at Buffalo (SUNY), New York 
103 
106. State University ofNew York at Geneseo (SUNY), New York 
107. State University of New York, College of Agriculture and Technology, 
Cobleskill, NY 
108. Sterling College, Vermont 
109. Stetson University, Florida 
110. Stony Brook University, New York 
111. Tri-County Technical College, South Carolina 
112. Tufts University, Massachusetts 
113. University of Alaska, Anchorage, Alaska 
114. University of Albany, SUNY, Albany, New York 
115. University of Arizona, Arizona 
116. University of California-Santa Barbara, California 
117. University of Colorado at Boulder, Colorado 
118. University ofDelaware, Delaware 
119. University of Florida, Florida 
120. University of Georgia, Georgia 
121. University ofHawaii, Hawaii 
122. University ofldaho, Idaho 
123. University of Massachusetts at Boston, Massachusetts 
124. University ofMiami, Florida 
125. University ofMontana, Montana 
126. University of Nevada, Nevada 
127. University ofNew Hampshire, New Hampshire 
128. University ofNorth Carolina at Chapel Hill, North Carolina 
129. University ofNorthern Iowa, Iowa 
130. University of Pittsburgh, Pennsylvania 
131. University of Puget Sound, Washington 
132. University of Rhode Island, Rhode Island 
133. University of San Francisco, California 
134. University of Southern Maine, Maine 
135. University of Tennessee-Knoxville, Tennessee 
136. University of Virginia, Virginia 
137. University ofWisconsin-La Crosse, Wisconsin 
138. University ofWisconsin-Parkside, Wisconsin 
139. University of Wisconsin-Stevens Point, Wisconsin 
140. Utah State University, Utah 
141 . Virginia Commonwealth University, Virginia 
142. Virginia Community College System, Virginia 
143. Virginia Military Institute, Virginia 
144. Virginia State University, Virginia 
145. Virginia Western Community College, Virginia 
146. Warren Wilson College, North Carolina 
147. Washington and Lee University, Virginia 
148. Webster University, Missouri 
149. Western Illinois University, Illinois 
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150. 
151. 
152. 
153. 
154. 
Vietnam 
Western Kentucky University, Kentucky 
Western Michigan University, Michigan 
Westminster College, Missouri 
Winthrop University, South Carolina 
Xavier University of Louisiana, Louisiana 
1. Institute of International Relations, Hanoi 
Zimbabwe 
1. University of Zimbabwe, Harare 
*Non-academic affiliate members 
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Association of University Leaders for a Sustainable Future 
The Talloires Declaration 
10 Point Action Plan 
We, the presidents, rectors, and vice chancellors of universities from all regions of the 
world are deeply concerned about the unprecedented scale and speed of environmental pollution 
and degradation, and the depletion of natural resources. 
Local, regional, and global air and water pollution; accumulation and distribution of toxic 
wastes; destruction and depletion of forests, soil, and water; depletion of the ozone layer and 
emission of "green house" gases threaten the survival of humans and thousands of other living 
species, the integrity of the earth and its biodiversity, the security of nations, and the heritage of 
future generations. These environmental changes are caused by inequitable and unsustainable 
production and consumption patterns that aggravate poverty in many regions of the world. 
We believe that urgent actions are needed to address these fundamental problems and 
reverse the trends. Stabilization of human population, adoption of environmentally sound 
industrial and agricultural technologies, reforestation, and ecological restoration are crucial 
elements in creating an equitable and sustainable future for all humankind in harmony with 
nature. 
Universities have a major role in the education, research, policy formation, and 
information exchange necessary to make these goals possible. Thus, university leaders must 
initiate and support mobilization of internal and external resources so that their institutions 
respond to this urgent challenge. 
We, therefore, agree to take the following actions: 
1) Increase Awareness of Environmentally Sustainable Development 
Use every opportunity to raise public, government, industry, foundation, and university 
awareness by openly addressing the urgent need to move toward an environmentally sustainable 
future. 
2) Create an Institutional Culture of Sustainability 
Encourage all universities to engage in education, research, policy formation, and information 
exchange on population, environment, and development to move toward global sustainability. 
3) Educate for Environmentally Responsible Citizenship 
Establish programs to produce expertise in environmental management, sustainable economic 
development, population, and related fields to ensure that all university graduates are 
environmentally literate and have the awareness and understanding to be ecologically 
responsible citizens. 
4) Foster Environmental Literacy For All 
Create programs to develop the capability of university faculty to teach environmental literacy to 
all undergraduate, graduate, and professional students. 
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5) Practice Institutional Ecology 
Set an example of environmental responsibility by establishing institutional ecology policies and 
practices of resource conservation, recycling, waste reduction, and environmentally sound 
operations. 
6) Involve All Stakeholders 
Encourage involvement of government, foundations, and industry in supporting interdisciplinary 
research, education, policy formation, and information exchange in environmentally sustainable 
development. Expand work with community and nongovernmental organizations to assist in 
finding solutions to environmental problems. 
7) Collaborate for Interdisciplinary Approaches 
Convene university faculty and administrators with environmental practitioners to develop 
interdisciplinary approaches to curricula, research initiatives, operations, and outreach activities 
that support an environmentally sustainable future . 
8) Enhance Capacity of Primary and Secondary Schools 
Establish partnerships with primary and secondary schools to help develop the capacity for 
interdisciplinary teaching about population, environment, and sustainable development. 
9) Broaden Service and Outreach Nationally and Internationally 
Work with national and international organizations to promote a worldwide university effort 
toward a sustainable future. 
10) Maintain the Movement 
Establish a Secretariat and a steering committee to continue this momentum, and to inform and 
support each other's efforts in carrying out this declaration. 
Jean Mayer, President 
Tufts University, USA . 
(Conference Convener) 
Pablo Arce, Vice Chancellor 
Creators and Original Signatories 
Universidad Autonoma de Centro America, Costa Rica 
L. Ayo Banjo, Vice Chancellor 
University of Ibadan, Nigeria 
Boonrod Binson, Chancellor 
Chulalongkorn University, Thailand 
Robert W. Charlton, Vice Chancellor & Principal 
University of Witwatersrand, Union of South Africa 
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Constantine W. Curris, President 
University of Northern Iowa, U.S.A . 
Michele Gendreau-Massaloux, Rector 
I 'Academie de Paris, France 
Mario Ojeda Gomez, President 
Colegio de Mexico, Mexico 
Adamu Nayaya Mohammed, Vice Chancellor 
Ahmadu Bello University, Nigeria 
Augusto Frederico Muller, President 
Fundacao Universidade Federal de Mato Grosso, Brazil 
Calvin H. Plimpton, President Emeritus 
American University of Beirut, Lebanon 
Wesley Posvar, President 
University of Pittsburgh, U.S.A . 
T. Navaneeth Rao, Vice Chancellor 
Osmania University, India 
Moonis Raza, Vice Chancellor Emeritus 
University of New Delhi, India 
Pavel D. Sarkisov, Rector 
D. I Mendeleev Institute of Chemical Technology U.S.S.R. 
Stuart Saunders, Vice Chancellor & Principal 
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APPENDIXB 
uflac UNIVERSITY OF NORTHERN BRITISH COLUMBIA Policies & Procedures 
SUBJECT: PURCHASING 
1. Purpose 
The purpose of this policy is to ensure that the University ofNorthem British Columbia's 
requirement for materials, goods, equipment and services are met at optimum value and with 
minimum impact on the environment. The policy is implemented through consultation with end 
users and advisory committees and in accordance with efficient procedures according to the 
Public Sector Purchasing Policy and the Law of Competitive Bidding. 
2.Scope 
This policy is applicable University-wide (includes all regional campuses), and no exception 
may be made without the written consent of the Vice-President (Administration & Finance). 
3. Authority 
The Director of Purchasing, Contract & Risk Management is directly responsible to the Vice-
President (Administration & Finance) for the administration of this policy and its procedures. 
4. Definition 
4.1 Minimum Impact of the Environment 
Describes activities that promote the reduction, re-use and recycling of 
material/equipment, reduce the use of materials toxic to the environment, standardize 
common supplies and equipment where possible. 
4.2 Optimum Value 
Means the delivery of the right goods and/or services to the right place, at the right time 
and at the right price with minimum impact on the environment. 
4.3 Ethical Procedures 
Refers to those conducted with the highest level of integrity in full compliance with the 
law, and in conformity with generally accepted public sector purchasing policies, as well 
as relevant policies of the University. 
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5. Policy 
All purchases as well as financial commitments for materials, goods, equipment and services are 
to be made through a central purchasing authority, except for items governed by other policies, 
or approved separately by the Board of Governors. Some exclusions are: 
• Insurance; 
• Legal Services; 
• Acquisitions and Real Estate; 
• Benefits and Pension Consultants; 
• Orders for books and periodicals processed by the University Library; 
• Orders made on the University Procurement credit card (see Procurement Card 
policy); and 
• Purchases made for resale by the UNBC Bookstore. 
6. Authority to Purchase 
The Purchasing, Contract & Risk Management Department has been delegated authority by the 
Board of Governors to commit the University to binding agreements such as purchase orders, 
equipment leases, and contracts from all sources of University funds. The purchase of goods and 
services shall conform to the principle of competitive bidding wherever possible. No student or 
member of faculty or staff is authorized to commit the University for payment of goods or 
services and may not sign any rental (except car rentals) lease, license or agreement with any 
vendor, consultant or contractor except when approved to do so. Orders placed in the name of the 
University of Northern British Columbia without an authorized purchase order or contract or as 
outlined in this policy, will be the obligation of the person placing the order or signing the 
contract and not the obligation of the University. 
7. Confidentiality 
All terms and conditions of bids, contracts, and purchases relating to vendors and/or contractors 
are confidential and are not to be disclosed to any third party or competing vendor and/or 
contractors. 
8. A wards of Purchase 
All things being equal (that is, quality, price, delivery, suitability of product, service, 
environmental issues, and method of billing) the award of purchases or contracts will normally 
be made to the lowest qualified bidder, in consultation with the requisitioner. The Director of 
Purchasing, Contract & Risk Management or agent may select a supplier other than the lowest 
bidder landed if, value is evaluated as higher. 
The Director of Purchasing, Contract & Risk Management is responsible for ensuring that the 
University lives up to its obligations, both in spirit and in law, to all vendors with whom it has 
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contractual agreements. The Purchasing, Contract & Risk Management Department shall attempt 
to maintain a competitive atmosphere among vendors and ensure that each is treated fairly and 
without preference, while ensuring the highest ethical standards. The rules and ethics of the 
Buyer's Code of the Purchasing Management Association of Canada will be followed. 
9. Conflict of Interest 
University personnel will avoid situations in which conflict of interest may occur and will not 
accept offers of gifts and/or gratuities associated with the procurement of goods or services (see 
policy on Acceptance of Gifts under the Human Resources Section of the Policy Manual). 
Personnel must not have any financial or personal interest, direct or indirect, in any transaction 
made with any authorized vendor. Purchases will not be made directly or indirectly from 
employees of the University except as provided for in the Intellectual Property Policy. Purchases 
may be made from former employees providing they have left the University employ for greater 
than three (3) months. 
All faculty and staff members who have decision making authority or who are in a position to 
influence a decision about a purchase or contract must disclose in writing any personal material 
interest in a prospective vendor to the Director of Purchasing, Contract & Risk Management or 
Bookstore Manager or University Librarian, and withdraw from the decision making process if 
that is deemed appropriate. In order to obtain the best possible value for the University dollar, 
specifications should be constructed in as generic a way as possible. This will avoid the 
appearance of tailor-making a purchase request to favor a particular supplier. However, it is 
entirely appropriate to specify considerations relevant to the purchase, such as quality or service 
expected, delivery time, method and timing of billing. 
The Purchasing, Contract & Risk Management Department will not acquire goods or services for 
the personal use of faculty, staff or students. 
10. Standardization 
Wherever possible the Purchasing, Contract & Risk Management Department will pursue a 
program of standardization of materials, services, ergonomically correct furniture, fixtures and 
equipment used throughout the University. 
11. Contract Administration 
Regarding internal contracts the Purchasing, Contract & Risk Management Department will help 
develop specifications to comply with requisitioned needs, solicit proposals, bids, write, and 
award contracts. Normally the requisitioner or the designee will be the contract administrator. 
For external contracts the Purchasing, Contract & Risk Management Department will review and 
recommend the signing of all contracts coming into the University. 
The Purchasing, Contract & Risk Management Department will be notified if the contract terms 
are not followed, in which case the Purchasing, Contract & Risk Management Department will 
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initiate corrective actions. Changes to contracts and purchase orders will be the responsibility of 
the Purchasing, Contract & Risk Management Department. 
12. Approvals 
Purchase requisitions whether on line or manual must be approved by the authorized budget 
holder prior to the issuance of a purchase order. The Purchasing, Contract & Ris k Management 
Department is responsible for ensuring that the proper approval is obtained before issuing a 
purchase order. 
The authority for the approval of purchase requisitions rests with the budget holder. The budget 
holder will complete the form, obtain the required signatures, set limits, and forward the 
document to the Purchasing, Contract & Risk Management Department. Departments and 
programs must notify the Purchasing, Contract & Risk Management Department of any "Acting" 
appointments with the name and dates specified. 
A copy of the approved Signature Authorization form will be sent to Accounting, Bookstore and 
Central Stores. The original copy of the form will be filed in the Purchasing, Contract & Risk 
Management Department. Requisitions not meeting the above requirements will be returned for 
correction. 
13. Tender/RFP Dollar Limits 
This section identifies the order placement procedures that must be followed by the Director of 
Purchasing, Contract & Risk Management and the Purchasing Agent: 
13.1 Purchases of a value between $1.00 and $50 may be made through petty cash as permitted 
through the Petty Cash Policy. 
13.2 For purchases of a value between $51 and $500 designated and approved individuals may 
place orders from approved budgets with their UNBC Procurement Card according to the policy. 
Purchases for these dollar values not being made on the UNBC Procurement Card must be made 
through the Purchasing, Contract & Risk Management Department. 
13.3 For purchases of a value between $500 and up to $2,000 and where timing is critical, 
purchase orders may be awarded at the Director of Purchasing, Contract & Risk Management's 
discretion. 
If timing is not critical, the procedure in 13.4 should be followed, and will be considered 
sufficient if faxed quotes are attached to the purchase order as supporting documentation. 
13.4 For purchases of a value greater than $2,000 but less than $10,000 purchase orders may be 
awarded on the basis of three (3) written bids resulting from a RFQ being released. These may be 
faxed bids. 
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13.5 For purchases of a value of greater than $10,000 but less than $50,000 purchase orders may 
be awarded on the recommendation of the end user and Director o fPurchasing, Contract & Risk 
Management or Agent. The Director of Purchasing, Contract & Risk Management or Agent will 
evaluate sealed written proposals or bids in response to a written request to tender or RFP. 
13.6 For purchases of a value of greater than $50,000 the Director of Purchasing, Contract & 
Risk Management or Agent shall where required recommend award to the Vice-President 
(Administration & Finance) or the Vice-President (Academic) & Provost, or the President on the 
basis of sealed written tenders or proposals submitted at a specified time and date. Tenders shall 
be solicited from approved vendors who are known to have desired goods or services, and have 
an acceptable performance record and must also be advertised on the UNBC Purchasing website 
section of the Internet as well as on the website ofBC Bid. A minimum of three (3) responses are 
required, with evidence of agreement for the recommendation from the requesting end user or 
committee and Director of Purchasing, Contract & Risk Management or Agent. If the minimum 
number of responses have not been received, the Director o fPurchasing, Contract & Risk 
Management or Agent will determine if re-tendering is warranted and make a recommendation 
to the Vice-President (Administration & Finance). 
14. Exceptions to Tender/RFP Process 
14.1 Sole Source Justification 
A sole source is an item where the specifications of that item limits its purchase to only one, 
known source of supply. A brief statement on a sole source form stating the reason(s) for the 
specifications and why alternatives are not acceptable is required. The sole source form must be 
signed by the budget holder requesting the goods before being forwarded to Purchasing, Contract 
& Risk Management Department. 
End users should be aware that although the item may not be tendered to a number of vendors, 
the Purchasing, Contract & Risk Management Department may still issue a RFP to the vendor to 
establish specific contractual requirements that would benefit both the end user and the 
University. 
14.2 Emergency Purchases 
In an emergency a Dean or Director (or designate) may authorize the immediate purchase of any 
item or service without recourse to the provision of the policy, these situations will include but 
are not limited to: 
o where staff, students or public safety is in question; 
o prevention of damage to University facilities; 
o restore essential pieces of equipment to service; or 
o restore essential physical plan services. 
The Dean or Director will notify the Director of Purchasing, Contract & Risk Management as 
soon as possible after the purchase has been made. 
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APPENDIXC 
GREEN UNIVERSITY COMMITTEE 
UNBC's Green Strategy Discussion Paper 
28 November 2008 
PURPOSE OF DOCUMENT 
This paper presents ideas/options related to UNBC's green strategy for consideration by the 
Green University Committee (GUC). It builds off discussion at a meeting held by a subgroup of 
the GUC on 21 November 2008 and the following documents: 
• Bill McGill's "Statement of Green Objectives for UNBC" 
• Annie Booth' s "Report on Public Engagement on Greening the University" 
• Shelley Rennick ' s "Current recycling, sustainability and energy management activities on 
campus" 
• "Climate change statement of action" signed by Presidents of BC colleges and universities, 
including UNBC 
• "Green University Principles" compiled by Rob van Adrichem and Danielle Smyth 
• Summary of comments at an International Coffee Hour on 14 November 2008 sponsored by 
the International Studies Students Association with a theme of"UNBC as a sustainable campus 
in a global community". 
This discussion paper is divided into the following nested elements: 
• preamble and context 
• green v1s10n 
• green objectives (to achieve the vision) 
• green strategies, targets, timetables, procedures (to achieve the objectives). 
PREAMBLE 
UNBC is located in one of the world ' s most magnificent natural settings- naturally beautiful 
British Columbia. It is also situated in the midst of one of Canada's major centers of resource 
extraction- timber, minerals, oil & gas, and fish. Regrettably, it is also situated in an area 
experiencing environmental degradation - local air quality, water pollution, solid waste disposal, 
ecosystem degradation, and climate change. As a result of the confluence of natural setting, 
resource extraction, and degradation, UNBC has naturally emerged as a small but powerful 
leader in teaching and researching the full scope of human-environment interaction, and putting 
what we learn into practice to achieve sustainability. This is the foundation upon which we, as 
Canada's Green University, can build. 
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UNBC'S GREEN UNIVERSITY VISION 
• To make UNBC a more sustainable campus, realizing that being 'green' is not an endpoint, but 
rather a perpetual process of improving sustainability in all facets of our operations as we build 
upon our collective past and adapt to future technology and knowledge. 
• To engender a 'spirit of sustainability' in the UNBC community (alternative wording: 
encourage and nurture a green culture I norms; prepare environmental citizens) 
• To become a model of sustainability for communities and organizations in Northern 
British Columbia 
• To strive to improve on our national and international reputation for excellence in teaching and 
research in the environmental I ecological I sustainability fields 
• To achieve campus carbon neutrality. 
UNBC'S GREEN OBJECTIVES I STRATEGIES 
Note: 
• = objective (to achieve the vision) 
- = strategy, target, timetable, or procedure (to achieve the objectives) 
WHOLE CAMPUS 
• To define "sustainability for UNBC" 
• To develop and maintain comprehensive, publicly accessible sustainability inventory I database 
• To develop monitoring and assessment mechanisms 
- install real time, online monitoring with results f ed to a central, public location 
• To solicit, formulate, and foster activities that promote sustainability in 3 spheres 
- Green living 
- Green teaching 
- Green research 
• To initiate, support, coordinate, engage in the generation of knowledge and implementation of 
action 
• To foster links between UNBC and governments, organizations, and the people of northern 
British Columbia 
• To achieve carbon neutrality From "climate change statement of action" 1 signed by Presidents 
ofBC colleges and universities: 
- "exercise leadership by reducing emissions of greenhouse gases in collaboration with our 
communities" 
- "develop measurable targets using research and science " 
- "develop achievable and practical plans to achieve reduction targets " 
- "put in place rigorous assessment and measurement procedures" 
- "fully disclose and be accountable for our actions " 
- conduct a greenhouse gas (GHG) inventory and develop GHG reduction targets that are 
consistent with provincial government legislation 
-set targets and develop an institutional climate action plan 
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- make action plans, inventories, progress reports, etc. publicly available for review and 
comment 
- assess carbon offsets possibilities in the north (eg, invest carbon offset funds for 
UNBC work-related travel into Northern BC projects) 
TEACHING 
• To facilitate, encourage, and coordinate environmental I ecological I sustainability instruction 
and learning opportunities at UNBC 
- Senate should document environment and sustainability-related courses and academic 
programs and identify gaps/opportunities 
- Course assignments that tackle 'green university ' issues should be compiled as resource 
guides, e.g. to guide UNBC policy changes or innovations. 
RESEARCH 
• To become a world leader (alternative wording: Mecca) for graduate students, postdocs, and 
visiting scholars in the environmental I ecological I sustainability fields 
- Office of the Vice-President Research documents current environmental I ecological research 
and identify gaps/opportunities 
- Increase number of scholarships and fellowships for graduate and undergraduate students in 
the environment I ecological I sustainability fields 
- Offer grants for innovative student-led research initiatives, both applied and theoretical 
- Increase funding for student "green projects" 
- Sponsor appropriate speaker series and other events. 
• To conduct research relevant to Northern BC 
- Engage with regional communities and research funders to identify and address gaps in 
knowledge and determine research needs aimed at environmental/ecological, economic, social, 
and cultural sustainability 
• To construct a new building dedicated to environmental I ecological I sustainability research. 
• To become a "climate change in the North" center of excellence. 
ADMINISTRATION I FINANCE 
• To incorporate sustainability principles in all university operations (specifically, campus 
planning, procurement, investments, decision-making, assessment, and reporting) 
• To utilize green accounting (e.g. natural capitol, carbon offsets) 
FACILITIES 
• To ensure all future UNBC building meet and exceed the LEED Gold standard 
• To maximize and conserve native landscaping on campus grounds 
• To compile, acknowledge, and support current initiatives undertaken by various administrative 
units and offer support for future initiatives. 
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• To value local ecosystem services and promoting natural areas in decision making process 
- Promote awareness of and teaching about the health, water and air purification, non-timber 
organic resource, timber resource, and nutrient cycling benefits of local ecosystems 
- Promote local educational and scientific research in acijacentforests 
- Seek new potential for outdoor recreation, eco-tourism, and other promotional activities 
highlighting the natural beauty of UNBC and acijacent lands 
- Encourage community, education, and research based ecoliteracy programs through Forests 
for the World and acijacent lands 
• To implement measures to reduce unaccounted waste in parking lots, including cigarette butts 
and litter left after major events. 
TRANSPORTATION 
• To achieve carbon neutrality for non-public transportation to and from UNBC as a workplace 
- Conduct a comprehensive transportation survey 
- Institute higher parkingfees 
- Extend U-Pass to all UNBC students, staff, and faculty 
- Create and promote better and more accessible Ride Share program, for holidays as well as 
carpooling networks for everyday activities 
• To achieve carbon neutrality for work-related travel by UNBC staff and faculty 
- Conduct a survey of work-related travel and the cost of buying carbon offsets 
- UNBC should generate its own carbon offset projects where possible 
WASTE MANAGEMENT (Reduce, Re-use, Recycle) 
• To reduce consumption (The biggest gains in improving sustainability are linked to reducing 
consumption of new goods and services. Our first priority should be to consider all mechanisms 
to reduce consumption.) 
• To reuse materials to the maximum degree feasible 
- Document current reuse and consider extending to other areas 
• To recycle to the maximum degree feasible 
- Improved current recycling efforts 
- The UNBC waste audit results provide a great launching point for improving recycling, as 
well as for informing the other 2 'R 's '. 
• To increase efficiency in reducing, reusing, and recycling materials with the goal of achieving 
a zero waste circular system modeled after nature 
- Develop waste management and recycling policies which include expectations of waste 
management and janitorial staff, laboratories, and food services contractors 
- Institutionalize current compost program and divert compos table organics from the campus 
waste stream (~26%) 
- Increase opportunities for reducing, recycling, and reusing materials 
- Eliminate plastic bags and reduce other packaging 
- Ban the sale of disposable beverage cups or implement a meaningful financial penalty for 
their use 
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- Emphasize maintenance and longevity increasing the lifespan and utility of infrastructure to 
reduce the flow of materials into landfill (e.g. e-waste) 
- Institute education/awareness programs to promote the 3 R 's (reduction, reuse, recycling) in 
residence halls and in the university in general 
- Institute a system of penalties, where feasible, for energy waste 
• To reduce paper waste in copying 
- Make double-sided printing default for all copy machines and computer printing 
- Make double-sided option cheaper for students- currently it costs for 2 pages to print 1 page 
- Use 100% post-consumer paper 
- Explore increased use of electronic submission and grading of papers 
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